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PROCEEDINGS 


GENERAL MEETINGS FOR SCIENTIFIC BUSINESS 


ZOOLOGICAL SOCIETY OF LONDON 


PAPERS. 

26. On Mumiiiuls collected by Captnin Shortrid^e duriiifj 
the Percy Sladen and Kaffrarian Museum Expedition 
to the Orange River. By Oldfield Tuomas. F.R.S., 
F.Z.S., and Martin A. (\ Hinton, F.Z.S. 

[deceived May 15,1923: Read Jane 12, 1923.] 

(Piiblisbed by {lermissioo of the Trustees of the British Museum.) 

Thanks to the generosity of the Percy Sladen Trustees, and 
the kind co-oj[>eration of the authorities of the King William’s 
Town Museum, Capt. CUiy Shortridge, already so well known as 
a collector in Burma and elsewhere, has been enabled to make 
a collecting expedition to the Middle Orange River, a region 
whence the British Museum has receivetl but very few mammals, 
and one whose faunal chaiiicteristics much needed investigation. 

The only considerable collections that have been received from 
this direction were one made in little Namaqualand by Mr. C. 
H. B. Grant for the Rudd Exploration a later one formed by 
Messrs. Woosnatn & Dent in Beohuanaland t, and finally that 
obtained on Mr. Woosnam’s expedition to lake Ngami and 
desoribed by Oapt* Dollman^. 

The present ooUecttoii was obtained in the neighboui^ood of 
Upington, on the Middle Orange River, and forms a very 
important addition to our materials for the ptudy of the mammal 
fauna at South-West Africa. It ocnudste of STS specimens 

a Stfetkoittii*aSehesaa,F.AS. 1901 wl I. p, m. 
t Mnman F AS. 1906, wd. i. p. 101. 
i Aim* aMlNir* ^)< veh vi p. m 

Paoa ZooL. Sbo.-^lS2S, Na* tXXa. 
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representing 34 species, and as these were all obtained in the 
course of two months, it forms a striking tribute to Capt. Short- 
ridge’s energy and collecting ability. 

We have had occasion to describe five species and sub-species 
as new, partly from the collection itself, and partly from otiier 
collections which the study of the fresh material has enabled us 
more fully to understand. Such more accurate discrimination of 
earlier material is by no means the least of the benefits to science 
rendered by the collection of such series as the present. 

Half of the collection, including all the types, is presented to 
the National Museum by the Percy Bladen 'J’rustecs, and half is 
returned to the Kafirarian Museum, King WilJianrs Town, of 
which Oapt. Shortridge is (juiutor. He has sent us the following 
repoi't on this expedition, and as it gives a good account of the 
natural characteristics of the region, we have thought it well to 
publish it nearly m exteaso :— 

“Through the kindness of the Administrator, Bir Frederick 
de Waal, special shooting facilities were obtained; while by 
arrangement with Dr. L. Peringuey, Director of t he South African 
Museum, considerable rail fare reductions Avere secured. 

“ During the first six weeks I was joined by Mr. A, White, who 
was sent by Dr. Peringuey to gam ex|)erience in trapping and 
other field work, in which he proved himself a keen and useful 
assistant. 

“ Tjater, during my visit to and l)elow the Augrabies Falls 
(which by crossing a number of side streams were seen while in 
flood) I was accompanied by Mr. W, Louw, who act;ed as 
assistant, and Dutch interpreter. 

“ The country generally, with iissparse rainfall, but remarkable 
strip of rich irrigable soil that vaiies from a width of under a 
hundred yards to over two miles on either aide of the river, is 
in some ways quite like Egypt on a small scale, and should l>e 
capable of great development, although the river itself, with its 
dense belt of low trees, and muddy water, is more reminiscent of 
the Jordan. 

“ This belt is by far the most striking feature in the district. 
The trees grow only on the low ground that is periodically flooded, 
and consist largely of Willows, Mimosa and other shade trees. 
Tliere is little or no real undergrowth, and prior to cultivation 
the soil between the trees is bai*e and loose. An extraordinair 
variety of birds collect and breed here. ^ 

“ On either side of this alluvial belt the country is bare and 
arid, sparsely covered with very low scrub with here and there a 
few isolated kopjes, which are supplemented to the westward by 
considerable ranges of rocky hills Wiat commence about halfway 
between TTpington and Kakamas. 

“ In several places on the north bank strips of typical red 
Kalahari sand extend to the river, which roughly forms the 
southern boundary of the Kalahari Bie rirw itself should not 
otherwise prove an imposrtsant barrier between any two faunistio 
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regkma, tm it is intersected for nearly its whole length between 
Upington and the Falls by innumerable islands which are often 
only divided by narrow channels, most of which cejise running or 
l)eoome entirely dry when the river is low ; while again the tree 
l)elt is broken in several places for short distances by rocky hill 
ranges that run astride of the river. 

“ The first three camps (altitude 2,fi00 ft. approximately) weie 
made at Louisvale, a new but very piogressive irrigation settle¬ 
ment on the soutli bank of the river, at point.8 between ten 
and fifteen miles west from Tpingion ; but as Louisvale is not 
marked on small-scale maps, all specimens obtiiine<l in that 
district were labelled: ‘Nciiir Upington -south bank of Orange 
River.’ 

These ctimps, although within a few miles of each other, 
enabled me to make collections among kopjes and rocky areas; 
salt* bush and typic.iil open country : the river tree belt; and near 
cultivation. 

‘‘The fourth (mmp (altitude 2,000 ft. approximately) w^ns 
made on the north bank of the river, close to the little known 
Orange River (Augrabies) Falls, about ninety miles west of 
Upington. 

“ The river here splits up into several streams, the main and 
two subsidiary Falls desc^ending into a narrow gorge, said to be 
about 500 feet in depth. 'Fwo othei's—one almost ecpial in volume 
to the main fall—enter several miles lower down. 

“ Except for a few squatters, who are chiefiy engaged in 
looking after herds of donkeys and goats, there is no population 
in the neighbourhood. 

“A fifth camp (altitude 1,500 ft. approximately) was made 
also on the north l>ank, about twelve miles below the Falls, a few 
miles above where the dry Molopo joins the Orange River, which 
has widened out again into large pools that msemblo a string 
of lakes, shut in by liigh rocky hills and thinly fringed with 
trees. 

“ Except for a. few wandering Hottentots the country here is 
entii*ely uninhabited. 

“ It may be noted that neither Chrysochlcria nor Cryptoniys 
were met with. I found no signs of molehills and was aissured 
by residents that they did not exist in the region. 

“ Hedgehogs, if not absent, must be extiemely rare, as they 
appear to be practically unknown along this section of the river. 
Shrews may occur, but there is little doubt that they are generally 
scarce throughout the dry South-Western area. 

“Anthears, judging by the comparative acamty of their burrows, 
are not jplentiluL 

** At trpington I saw part of an old dry skin of a Pangolm that 
bad been obtained in that district. 

^ A few residents i^o^e vaguely of Wild Pig from some of the 
islands, Imt tibeir present ooeurrenoe is eneeedinidy. doubtful. 

Among the larger game reported to oeeur within from 50-*}00 

32 * 
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miles of Upington in the direction of the Kalahari Desert may be 
included :—Red Hartebeesfc, Blue Wildebeest, Black Wildebeest 
(said to exist in a wild state), Oemsbuck, Kudu (a single straggler 
was recently reported from near the Falls), Hpringbuck, Duiker, 
Zebra, Lion, Leopard, Wild Dog, Spotted and Brown Hytena, 
Proteles^ and CyncelvTUS,'^ 

1. OERCOPITHECUS.PYGERYTnRUS CuV. 

(5*. 228. 7,195. Louisvale, near Upington. 2600'. 

c?. 343. Angrahies Falls, 90 miles W. of Upington. 2000'. 

“ Plentiful among the trees that fringe the banks of the Orange 
River, probably raiely if ever leaving the wooded course of the 
river, along which it is said to extend as far as its mouth, 
although, as there is an extensive break in the wooded area below 
the Falls, this nmiains to be conlirmed. 

Like the Burmese and Malay Ch’ah-eating Monkeys they take 
readily to water when hutited. Often doing a considerable 
amount of damage airmng ci'oj>s and fruit; their consequent 
persecution has rendered them rathei* shy. 

Baboons were observed among the rocky bills at and below the 
Falls ; but nowhere farther east. ' ♦ 

2. Nycteris damarensis Pet. 

377, 378, Louisvale. 

The specific distinction of davmrmsw from capensie depends 
mainly .on the greater sijse of the ears, but there is some vanation 
in the size of these organs, and every probability that the two 
forms will be found to intergi'ade. l)r. Andersen, however, has 
recognised damarmisis as h species, and we therefore provisionally 
follow his example. 

3. Eptesicus capensis a. Bm. 

Six males, thirty-one females, in skin, and seven in spirit. 
Louisvale. 

“ By far the most plentiful bat in the district. Appearing well 
Ixifore dusk, frequently collecting in lai’ge numbers over water. 

Most of the specimens obtained were found mosting in hollow 
trees along the banks of the Orange River; but also biding by day 
under the roofs of houses.” 

4. Ntctinomus BOCAOEi Seabra. 

d. 245, 260, 251, 314, 379. 267, B15. 

“Obtained in hollow trees; singly or in pairs; often in 
company with £pte8wus. Seldom ob»^e4 in flight, but possibly 
a late flyer. 

A Fruit-bat, considered to be somewhat rare, occurs around 
Upington, having possibly found its way there since the culti¬ 
vation of fruit was started/’ 
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(). ElEPHANTIJLUS EUPESTRI8 A. Hm. 

6. 24, 60, 86, 89, 126, IHS, 146, 153, 226. $. 52, 69, 114, 

123, 124, 132, 145. Louisvale. 

“ A rock Elephant-slirevv, the only species oKsorve<l, although 
an indivkiual (Ies(?ri!>efl from open country iieai* TJpington on the 
north bank of the river may prove to be a species of Macro- 
scelid^es. 

There is a narrow naked gland, most eonspicuons in adult males, 
and exuding moisture when fri^h, on the uiulerside of tlie tail, 
about half an inch from its Ime, which is easily noticeable during 
life owing to the slight swrdling of that portion. an<l has a distinct 
although inoffensive smell of musk. 

Elepliant-shrews are amongst the most attractive of all small 
mammals. When cnnght alive they are quiet and seemingly not 
very timid ; never attempting io bitt^ oven if a finger is placed 
inside their mouths. When handled, the snout—which is very 
sensitive is moved alK)ut in a (drcular maniier to avoid any 
eont.act. ExtrtMnely active; tludr irjovement>s ai’e Jerhoa-like, 
and when hopping among rocks curiously resemble a .small ball 
lK>uncing about. Altl\ough normally diurnal, during the hot 
season they are more frequently to be seen at dusk, and even on 
moonlight nights. This appears to he the case Avith a large 
number of small desert mammals, many of which may become 
diurmd during the cold weather. Although without doubt chiefly 
insectivoivms, they may ocjcasionally he taken in traps baited wdih 
mealies. No Elephant-shrews were observed in the rocky country 
around the A\igiubies Falls.^’ 

6. FkLIS PARDlfS Ji. 

cT. 374. Kakunias, 60 miles W. of ITpiugton. 2300'. 

Itare along theOmngo River between Kakamasaud ITpiugton, 
although apjiarently becoming nitlier more numerous in the rocky 
hill country in the neighbourhood of the Augnibies Falls, 

Said also, together with Cynccluras^ to become more plentiful 
northwards in the Kalahari area.’* 

7. Fblis ocrbata cafra Deem. 

?, 206. Louisvale. 2600'. 

354, Skull only, Upington district, 

** Fairly plentiful, and, as tisual, veiy destructive to poultry and 
small game. Very numerous further north, judging by the 
number of Karosses sent down. 

A cat that is undoubtodlT jP, mgrip09 described to 

me from the Zwart Modder district, some 100 miles north of this 
river* 

Karoeses made from the skins of F. ssmol and Fj, oar^ml are 
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frequently obtaineii from Reitfontein and elsewhere m the 
neighbourhood of the Kalahari.’’ 

8. GENBrrA felira Thunb. 

cf. 350. Louisvale. 2600'. 

364. Skull only. Upington district, 

363, Skull only. Augrabies Falls. 

Said to be fairly plentiful, and evidently becoming decidedly 
more numerous further north, judging from the number of 
Katx>sses sent down from lieitfontein and elsewhere.” 

9. Herpestes batlamucih a. Smith. 

cf. 19. J. 8,26. Louisvale. 2600'. 

365, 366, 367. Skulls only. Upington di.stnct. 

Hitherto the type of this species--B.M. No. 46.6,1.14—has 
been the only example of it in the British Museum, so that these 
sf>ecimens foiiu a valuable siccession. That type, which is also 
the type of Smith's hadias, vviis obbiiiied “ between Latakoo and 
the tropic’’—probably therefore on the Molo]>o River. 

“Not plentiful. In this distact at any rate, likc^ the V^ervet 
au<l local tree-rat, they seem to be strictly confintMl to the belt of 
trees on either side of ilie Orange River. 

Said never to occur among kopjes or in optm country. Although 
occasionally living in burrows excavated either by themselves or 
Zorillas they are very largely arlxaml, and ai‘e active tree-dim hors, 
which Would be necessary iu an area so frequently inundated. 

To a certain extent diurri. 1. 

They are said occfisionally to take to a vegetarian diet, and to 
be fond of digging up and eating ground-nuts. One specimen 
was caught in a trap baited with mealies. 

A grey mongoose—probably //*, pulvenihntm —was tuice 
observed in rocky country away from the river.” 

10. Cynictis pekioillata G. Ouv. 

d. 14, 22,213, 244. $. 20, 189. 

Prolmbly refemble to C, p. paUklior Thos. and Schw., of which 
they would appear to be bleached summer examples. 

“ Plentiful, diurnal, gregariDOS. 

These meerkats were nearly always found living with or dose 
to colonies of JCe?*tts capemfu, and they do not appear to interfere 
with each other. In any c;ise, it is ixn{K>ssible to distinguish 
their warrens. 

I never observed Suricata in this district. Wherever it. i« 
plentiful it is very conspicuous and eaa% ob^tned, freqrnentmg 
the same IooaHtie.s as and Gemciwrm ; so even if 

according to a few residents it actnaliy does occur locefl^, it can 
be by no means numerous. It is reported from the coitiitry 
round Kenhart.’’ 
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11. OaNJB MK80HKLAS Bchr. 

$.344. Augrabies Falls. 2000'. 

353. Bkuil only. 

“Faiily numerous, especially in the neighbourhood of hills or 
rocky country. As with other small carnivora, judging from 
local Karosses, becoming consideral>ly more abundant further 
north. 

African Jackals are far less noisy than the Indian species^ which 
may be heard during the night at all times.” 

12. VuLPBS CHAMA A. 8m. 

356-8. Skulls only. Upington district. 

These skulls were purchased. The exact lo(*ality where they 
were obtained is unknown, except that it was in the vicinity of 
the Orange River. 

“ As Karoasas made from fox skins from Reitfontein are 
scarcje and rather expensive, it appears that they are either corn- 
jmratively rare oi‘ difticult to procure. Said to exist close to the 
Augrabies Falls, but I could obtain noother information regarding 
their occurrence neiu* the river.” 

13. Mkllivoha ratel Sparrin. 

352. Skull only. Upington district. 

“ Widely distributed, but not plentiful. Entirely nocturnal 
and seldotn seen. Tracks were observed near the Augrabies 
Falls, while among rocks a deserted bees^-nest Wiis found that bad 
evidently been dLsturbetl by one of these animals.” 

14. IcTONVX STKiATUs Periy. 

cf. 72, 121, 159, 202, 248. ?. 18, 119, 120, 188, 249. 

Louisvale. 

368. 8kuU only, Upington disti'ict. 

“ Plentiful, nocturnal. Very easy to tmp. It is easily tamed, 
even if caught when nearly or entirely full-grown, when it will 
seldom, if ever, make use of its ofiensive scent.” 

15. LuTEA MACULlCOIiLlS Licht. 

$. 322. Young, sex unknown, 321. Louisvale. 2600*. 

Not plentiful. If, as is reported, Aonyjtp capemis also occurs 
in this district, this s|>ecies is probably the more numerous. Very 
lew otter tracks were observed anywhere along the river.” 

16. OaoBotuana oAvmm kamaqoessis licht. 

iS. 1S| 8l« 801, ilh $. 18,190. lioutsvale,near tJ|iiigton, 
S. bank of rivei\ 2600'. 
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These specimens are quite unlike those of G. mpensu pre¬ 
viously in the Museum, and show, by their pale cinnamon-buffy 
colour, that the Ground Squirrel of the Kalahari and Kama- 
qualand should be subspecifically distinguished from the ordinary 
more brownish form of the rest of the colony. 

Although Lichtenstein’s description of his Sdiurus 
is curiously inapplicable to Geosoiurus “corpore supra nigro ; 
subtus brunneo,” yet the locality, the presence of white lateral 
lines, and the universal assignation of his name to the Cape 
Ground Squirrel, seem to render it certain that it rerilly was 
referable to this animal, and we can only suppose that he had a 
very dirty specimen in the old ITolthuisen collection. This 
squirrel is also the Sciurus levaillantii of Kiihl. 

Plentiful, diurnal, gregarious. 

During the hot weather their coats l>ecoine particularly short 
and ragged. 

There is no dou})t that Geosciiirus^ Cynictis, and also Siiricata 
where it 0 (^cnrs, frequently inhabit the same warrens, as ti*apK 
often catch them alternately. 

Probably the thickness of their skins, in addition to their 
unusually great muscular strength- protect t hem to a great extwt 
from the smaller carnivores. These squirrels are savage, and in 
captivity do not make good pets, as they are uncertain in tenq)er.” 

17. TaTERONA MII^IARIA STELLuK Wr. 

cT. 49, 69,200, 240, 243, 24G, 247, 263. $. 50, 51, 158, 

212, 215, 286, 312. 

These specimens average paler than the original series from 
Kuruman, but this would seorn to l>e due to seasonal bleaching, 
as Mr. Woosnain’s skins were cone(?ted in April and May, and 
the present set in full summer—November to January. 

“ Pientiful. Hocial, rather than gregarious. Attracted by 
cultivation. Nocturnal. Away from settlements chiefly occurring 
along the beds of dry water-courees. 

Their burrows, which are easy to find, are excavated among the 
thick scrubby bushed^that grow in such localities/’ 

18. DbSMODILLUS AtTRICULARlS A. Bm. 

d*. 171,175,210,225,234,238,239,300,302,317. 2. 176, 

178, J79, 205, 209, 216, 217, 232, 283, 237, 298, 299, 30l, 319. 
Louisvale. 26(K)'. 

349. 338. Augrabies Falls. 

These specimens vary very considerably in colour, many being 
as ptile as the Kalahari D, a. pxtdieuB DoUm., while others closely 
match the true i>. miricularis. It would seem therefore that we 
are here on the meeting ground of the two forms. 

There seems a tendency for the darker oolonred animals to have 

• Cat. Her. Nat. p. 2,1792. 



MAMMAl/S COLLISOTED ON THE ORANGE RIVER. 


491 


larger bullse; but many more spe<jimens are needed before this 
can be definitely asserted. 

“ Plentiful; occurring in flat open country. 

Their burrows, which are excavated in open sandy patches, are 
circular, small for the size of the animal, and generally more or 
less perpendicular, resembling those of an open country elephant- 
shrew Nocturnal. Attracted by cultivation, and 

said occasionally tr) apf>ear in large numbers. 

Individuals from the sjune IcK^iility varie<i considerably in 
colon r.’^ 

19. Parotomys (Lioi’omys) littledalei Thos. 

40 s})eciinen8« Jj(juisvale. 

Quite agree with the .spe<nnieri8 from Busliman Land (Kenhart) 
obtained and presented by Maj. Littledale. 'J'his striking animal 
must be very restrictisl in range as it was onl}" described in 1918 
in spite of its evident local abundance. 

There is a good deal of variation in tln‘ g<meral colour, but the 
more brightly toned .*-j)eciuien8 ju.st match the type from Tuin, 
Ken hart. 

** Ixxyil, hut extiernely plentiful where they occur; their 
presence coinciding with the large hut rather infrequent patches 
of a succulent s{>ec,ies of salt-bush, which they appear almost 
exclusively to feed on. 

Diurnal, not attracted by cultivation. Their burrows, which 
are exeavate<l among the rm»ts of thick mas.s©s of salt-bush, are 
very conspicuous, l>eing inter|jolated above ground with thick 
networks t»f sticks, and the amount of this work possibly makes 
tliem appeal* to be even more numerous and more gregarious 
than they really are. 

Not readily trapped, this genus Ijeing pi'r)l)ahly less omnivorous 
than most other small rodents.” 


20. liA'rrrs (Praomys) nahaquensis A. Sm. 

36 specimens. Louiavale. 

cf. 325, 326, 333, 329. $. 327, 331, 334, 336. Augrabies 

Palls, 90 miles W. of Upington. Mammie l~2r=:6. 

** A rock rat. Plentiful on either side of the Orange River 
l>etween Upington and the Augmbies Falls ; but strictly confined 
to kopjes and rocky country. Appearing to become rattier less 
plentiful among the hill ranges below the Palls. This ma}% 
however, be only a local scarcity owing to a shortage of their 
favourite food, or on account of frequenting similar situations it 
compete with 

The oceumnee of this rat is easily ascertained, as it closes up 
tbe entMneea of mik .erev^^ large masses of small sticks 
and gnM% protiably a« a proteotiem against enemies, these 
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structures being perforated by tunnels just large enough for them 
to pass through. 

Nocturnal. Feeds largely on the seeds of Kamel-thom and 
other leguminous bashes. Not attracted by cultivation.” 

21. Raitus (Mastomys) coucha A. Sm. 

cf. 57, 151, 191--194(young),266, 296. 191,192 (young), 

313, 316. Louisvale. 

‘‘ Fairly plentiful, but far outnumbered by Hhahdoinys pumilio^ 
Tateraj Desmodillus^ etc. Nocturnal: attracted by cultivation, 
and sometimes entering houses. Immature individuals are very 
different in colour from adults, being dark bluish slate.” 

22. MUS MUBOULUS Ti. 

cT. 135, 235, 241. $ . 105, 113, 303, 373. Louisvale. 

** Fairly plentiful in stores and houses, but, as elsewhere, has 
not taken to an outtloor existence as it has done in Australia; 
possibly finding it difficult to compete in this (H)nntry with the 
largo number of small itidigerious rodents. 4 

Imported house lats have not yet found their way to settle¬ 
ments along this part of the river, probably on accotnit of the too 
recent extension of the railway.” 

23. Rhabdomys pumilio becucanas Thos. 

42 specimens. I<c)iiisvale. 2600*. 

The deep grey Naniac]ua form grumm i» readily distinguishable 
from any of these specimens, but the paler deaerti of the Kalahari 
is more doubtfully separable. 

Several examples fioin Louisvale have the bind foot i«corded 
as 27 mm. in length, the name as in the origiiml type, while 
others have the foot considerably shorter. In coionr also there 
is marked variation in the general tone. 

The skulls have unusually heavy suptaorbital ridges, and their 
bullie are lai'ger than in most formu of the group—about 7*0 mui. 
in length. 

“ Diurnal. Particularly plentiful in the vicinity of cultivation, 
where it probably outnuml)eied all other small rodents.” 

24. ThALIiOMYS SHOBTBIBOIU, Sp, H. 

c'. 169, 170 (young). $. 1,180, 181. Louisvale. 

^^Bhot in tree. Arbm'eal, not ocearring away from the 
wooded area along the river bank. plentiful. Mammm 

O. S. 

A brown specie with very slightly 4evdbped face inarfcinga 

8 iae abourt as mmyriomda^ or Aigh&j samSlar. Oeneml omur 
above bfwn—near ** Bniseels biowm m greyidh an in otim* 

apeoiee. Under anrfaoe winte, bat 4im baeas of the baiiw are 
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mostly sUty; in the type of nigricauda they are slaty laterally, 
white-based centrally, and in kalaharicus and the Mossamedes 
species {niielai fsee below) they are wholly white. Face grey, but 
the brown of the crown reaches as far forwanl as between the eyes. 
DaHc facial markings scarcely developed at all, the darker edges of 
the orbit quite narrow and inconspicuous, and not extending 
forwards or Iwickwards as an ocular streak. Ears aljout of the 
colour of the head ; hairs l>eltiiid them bu0y brown. Hands and 
feet white, with dai*ker patches on the luetapodials. Tail long, 
black, scarcely so thickly hairy as in nigricauda. 

8kull with well-marked supraorbital ridges, long palatal fora¬ 
mina, and rather small hullHu, much suialler than in kalakaricus, 
rather smaller than in uiUda, those of nigricauda not known. 

Dimensions of the ty{)e, measured in the flesh * — 

Head and body 150 mm.; tail 189; hind foot 29; ear 22. 

Skull: greatest length 35*5; amdylo-incisive length 34 ; xygo- 
luatic breadth 18 5; interorbital breadth 5; palatal foramina 8'6 ; 
bulla? 0*9 ; upper molar series (worn) 5*6. 

Type. Old female. B.M. No. 23. 5. 9.156. Original number 
180. CollecteMl 2 Decernlier, 1922. 

This species is distinguishable fro!u T, myricattrla by its slaty- 
l)ased belly hairs, its liu’ger feet, and the marked i*eduction in tl*e 
development of tlte black facia] markings. 

Oapt. Shortridge made special mention of this striking sjiecies 
as being quite new to him, and we liave much pleasure in naming 
it in his honour. 

( In working out ThaUomy$ chartridgei w'e have found that the 
genus would appear to contain six s|H?cies, which might lie 
arranged tts folUnvs: 


A, Black face markiiij^ strong^ly 

developai. 

a. Bulhs (K)m)Minit 2 vel.v tfiimlb about 7 mm. iu 

len^b. Angola ... . 

d. Builte large, over 8 min. in lougtb. Kast 
Africa . 

B. Black face markiugii leu developed. 

c. Face markings medium. 

a*. Ifaira of cheat wholly white, of belly 
ahity at hatie. Kamaqualaud . • • • 
bt Hairs of whole underaide white to 
base. Kalahari . 

d. Face marktuga practically absent. 

c*. Hally hairs slaty based. Ora^Rivar. 
d*. Bally hairs white at base. & Africa. 


1. T. nU^tUiy sp. 11 . 

2. T. loringi Hell. 


3. T. longieaiUnr Thos. 

4. T. kaUiharietut DoUin. 

5. T, tkoHrie^m T. 4 H. 

6. 2*. aaofft, sp. u. 


The teeth of all are of aliout the same »i*e—5*6-5*9 for the 
ujj^r seiTiMi—with the exception of 7*. hugicmida, in which this 
measurement is only about 5*1 mm. 

I>etails of the new speciae 

T. niukf sp* n. 

Bite ootnfM^iv^y large. Oentral 4oml area buflTy broun, 
8i4es«»i4 flanks markefliy greyer. Under surface white, the hairs 
white to their hamsuL Wmmimd grw. A stmng black fiscial Hae 
raMsnf from the siie ef tM mmm dwei^jih the eye nearly to 
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the ear. Cheeks grey, but a distinct whitish collar running up 
from the throat towards the ear. Hands and feet white, with 
small darker metapodial patches. Tail strongly pencilled, deep 
black. 

Skull with bullse smaller than in loriitgi^ larger than in short- 
ridgei. 

Dimensions of the type, measured in the flesh :— 

Head and body 160 mm.; tail 191 ; hind foot 30; ear 22. 

Skull : front of incisors to back of 18*8 ; palatal foramina 
8*7 ; upper molar series 5*9. 

Hah, Mossaniedes. Type from Bombon6, altitude 3200'; other 
specimens from Ponangkuma 3300'. 

Type, Adult male. B.M. No. 9.10.1.49. Oi igiual number 
17. ‘ Collected 11 March, 1906, by Dr. W. J. Ansorge. Six 
specimens. 

A very well-marked species, with ibs black facial lines, white 
belly, whitish collar, and bushy Idack tail. 

T, scotti, sp. n. 

General colour pale greyish bnfly becoming stronger bufiy on 
the rump, sides greyer biifty ; undtn- surface sharply defined pure 
white, the hairs white to t lieir bases. Head grey ; facial stimk.s 
present, in the form of a blai'kish clouding I’ound the eyes, but 
far less developed than in 7\ nltela. Ears with fine butify hairs 
and a buffy tuft at theii* anterior base. An indistinct whitish 
collar perceptible below ears. Hands and feet wliit»e, the lat ter 
wholly white, the forme^r with small <lark metiitarsal patches. 
Tail as usual greyish blown basally, black for the greater jmrt of 
its length, not very bushy. 

Dimensions of the tyj)e, apparently not fully adult;— 

Head and body 140 mm.; tail 150; hind foot 24. 

Hah. British East Africji; type from the Yaiti Plains, two 
days' march East of the Thika River whei*e it joins the Tana. 
Altitude 4000'. 

Type. Immature female. B.M. No. 12.5.19.17. Collected 
19 November, 1911 and presented by R. L. Scott, Esq. 

By its reduced facial markings and wholly white belly hairs 
this species is readily distinguishable from the other East African 
form, T. loHngi, while its paler general colour is also characteristic. 

We have named it in honour of its collector Mr. R. L. Scott, 
to whom the National Museum owes many important donations.] 

“ Entirely arboreal, and confined to the tree lielt that fringes 
the Orange River. This belt is liable to partial or complete 
inundation during the frequent I’ising of the river, l^ing 
occa.sionaily under water to a depth of from six to ten feet, at 
which times these rats must live entirely among the topmost 
branches of the trees. 

Shy, and a very active tree climber. Appai^ently mainly 
nocturnal, although occasionally to be seen high up among the 
branches of trees in the early evenings b^ore sunset, so that 
during the cold season they may become parity diurnal. Breeding 
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in hollow branches, the entrances to which are guarded by large 
conspicuous structures of sticks, one of these, which was about 
fifteen feet from the ground, measuring over six feet in length ; 
while another was built under the roof of a seldom-used Kaffir 
hut. I did not find this species plentiful, although it is said at 
times to occur in comparatively large numbers/’ 

25. Saccostomus niLD^E Hchw. 

cS. 51), 161, 182. ?. 98, 127. Louisvale. 

These speciim^ns agree closely with the original series fj'om 
Kuruman, hut our attention has been drawn to the set from 
Molo[x) and Leliutitung, in the real Kalahari, determined by 
Capt. Dollinan as ander/i807ii i\e VVint.*, which be distinguishes 
from hiklip^ by the slightly lighter colour of the adults and much 
lighter colour of the young, specimens of a similar age being 
present in both sets. 

In this separation we quite agree %vith him, but not as to the 
reference of the Kalahari form to the Damaralnnd species, the 
difference in colour being in our opinion sufficient for the dis¬ 
tinction of the two. We therefore now describe 

ASaccost&mttJi pagei^ sp. n. 

General colour almve very light, nearly matching Ridgway’s 
“ dmb'grey,” still paler on the sides, much paler and less huffy 
than in S. under 680 it%rH,i\\eT paler than in S, hUdas, Half-grown 
specimens like the adults or even jmler, while in S, hild(e these 
are markedly <larker than their parents. 

Other characters as in S, hildic. 

Dimensions of the type, mejjsured in the flesh :— 

Head and body 124 unii.; tail 53 : hind foot 19; ear 18. 

Skull: greatest length 33; condylo-incisive length 31 ; upper 
molar series 48. 

Hab. Kalahari and Northern Bechuanaland. Type fixim 
Lehutitung, 3300'; other s|)ecimeiis from the Molopo River. 
3000\ 

Adult male. B.M. No. 10. 6. 3. 54. Original number 
18. Collected 18 May, 1909, by R. B. Woosnam. Nine 
specimens. 

The striking difiference in the colour of the young is the main 
reason for distinguishing this animal from S, hUd€e. In S, under* 
eaoni the adult is decidedly darker. 

We have named this Kalahari species after Mr. John Page, 
one of the Kaffrarian Museum Trustees, to whom Capt. ShoTtridge 
has been very much indebted for help in many ways both in 
regard to his King William’s Town work, and especially in relation 
to his collecting trip to the Kaiahaid region^ 

“ Fairly plentiful, but probably owing to the fact that other 
small rodents occurred in greater numbers in similar localities, 
not often trapped. 

, ^ Nocturnal; attracted by cultivation* 

* Ana. A Hag. K. H. (S) vt. p, SdS, 1010. 
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This is one of the species that is said occasionally to oectir in 
large quantities. This is a peculiarity of many of the small 
Karro<» rodents, which may in some aises be a migratory move- 
iiient, but it is equally probable that at times a favourable 
season, or temporary absence of some plague or enemy, enables 
tliem to breed in abnormal numbers.’^ 

26. Pbdetes caper Pall. 

d. 122, 208, 220, 222, 223, 320. ? . 41,165, 174, 207, 218, 

219, 231. Louisvale. 

“Nocturnal. Plentiful around Louisvale, especially near 
cultivation. Rather stupid and clmiisy, and, although somewhat 
similar to, possessing little of the agilily of a Wallaby or even the 
Austrtilian Kangaroo Rat {Betto^rgm), wdiich perhaps they more 
resemble in their movements and habits. 

Easy to shoot with a lantern at night. Normally, when 
hunted, they make for the nearest bnrrow\ Their large burrows, 
which occ?asionally have an emergenc}^ outlet, are usually excavatwl 
in open sandy patches.’^ 

4 

27. HySTRIX AFRICA.-AUSTRALIS Pet. 

351. Skull only. Upington district. 

Apparently rather rare generally, although probably oocuiring 
whei*ever there are large enough areas of broken rocky country 
to afford them plenty of cover. 

Tracks, .shed (piill.s, and old bim‘ows were observetl near and 
below the Augrabies Falls. 

28. Petromys typious A. Sm. 

cf. 330, 337. 341. Augrabies Falls, Orange River, 90 

miles W. of Ujungton. 2000'. 

$. 346, 347. Below Augiubiee Falls, 100 miles W. of 
TJ pington. 1500^ 

Comparing this series with the set obtained by Mr. Grant 
ai Klipfontein, Naniaqualand, there seems at fii*st sight a 
good deal of difference in colour, the present series being 
paler. This difference, however, proves to be due to season, 
those from Klipfontein having bwn collected in the winter 
and those from Augrabies Falls in the summer. Moreover, 
some of the latter show new hair, as strongly coloured as in 
til© Kliploiitein specimens, pushing through the old blackened 
fur. 

“First obtfdned among hills and rocks at the Augrabies 
Falls, afterwards in similar localities twelve miles below. 
Although it was easy to ascertain where they occuri’ed, they 
did not appear to he particularly plentiful, and were not re^ily 
trapped. This may be the eastern limit of their mnge, 
although possibly extending as far as a line of rocky hills that 
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rnns astride of the river about halfway between Kakamas 
and Upington. Though previously considered to be entirely 
diurnalf during the hot season at any late they become most 
active towards sunset, while seveiul were caught in traps set 
overnight. 

They ci eep rather than jump among the rocks, and did not 
appear to be jmrticularly active. Their habit of filling up the 
entrances of their hiding places between crevices with a network 
of sticks resembles that of RatiuB namcyquenisia^ except tliat 
larger and stouter sticks of succulent plants are largely used. 
PetromySf like Thryonomys^ is a most difficult animal to prepare, 
the skin i)eing of the consistency of wet blotting-paper. It may 
be noted that a large area of broken hilly country is often like a 
forest in that small mammals are generally more numerous 
among the outside hills and rocks, in the same way that there is 
more life neai* the edge of a forest. A female examined contained 
one young.'* 


29, Lbpi's saxatilis aukantii, subsp. n. 

6 . 72,73. $. 74, 118, Ijouisvale. 2600'. 

Not at all confined to rocky country --plentiful around 
cultivation."—G. C. S, 

General eharacaters of ordinary saxatilis^ the ears not especially 
lengtliened m in the Namacpaa subspecies megalotis. Colour 
alK)ve, where unbleached, rather paler grey than in true saxatilis, 
but blea(!hing in summer to a much gi*eater extent, the dif¬ 
ference in summer spcHUinens of both very striking. Type with 
its unbleacdied haii*s *• light buff" tipped with black, its bleached 
areas wholly dull sandy. Crown bleached dull brownish. Throat- 
band pale greyish huffy. 

Skull with very large bull®, markedly larger than in the longer- 
eaml imgalotis. 

Dimensions of the type, measured in the fiesh :— 

Head and body 540 mm.; tail 117 ; hind foot 126; ear 187. 

Skull: greatest length 101 ; condylo-incisive length 89 ; length 
of bulla 14. 

Type. Old female. B.M. No. 23.5.9.173. Original number 
118, Collected 23 November, 1922. 

While December specimens of Z, saxatilis from Central Cape 
Colony are little paler or more bleached than winter ones, these 
November examples are all strikingly paler than any specimens 
of the group that we have seen, whatever time of year they were 
killed. Buch patches of fresh fur as are present are also some¬ 
what paler than occurs in true samtUis, llie ears of this form 
are only of the same length as in true samatUis, not of the 
extraordifiiury ditnensicms of those of Z. s. msgahtis^ while on the 
otbiNr band its bulbs are larger than tiiose any others of 
the group. 
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Rather plentiful. Attracted by cultivation. Like Pedstes 
easily shot in cultivated ground by night with a lantern, at which 
times they become dazzW by the light and imiiaually sluggish in 
their movements, Sometimes put up by day among thick salt-bush. 

Kohl-hans or Rhebok-hjias of the Dutch. 

Another hare, known locally as Vlack-haas, without doubt a 
local form of Lepm ccbpeiisis^ is reported from this district. It is 
said to occur in open country and not k> be attracted by cultivation. 
Described as being shy, solitary, and ratlier mre.** 


30. PaONOLAGtJS CJHASSICAUDATIJS RUVESTRIS A. 8m. 

cf. 1$, 142, 149, 150, 155. ?. 154. Louisvale. 2600'. 

5 , 332. Augrahies Falls, 2000'. 

We are now tpiite convinced that Smith's immature type of 
Lepus rupesiris should be referred to the Namatjualand form, to 
which in 1904 Thomas and Schwann assigned the later name of 
Lepus umlanurus Riipp., the latter being therefore a synonym 
of the former. 

‘ These specimens are more suffused with rufous than most^ot 
the examples fi*om Namaqualaiid, but the difference would 
appear to be one of season. 

“ Plentiful where they occur, the range coinciding with that 
of rocky ko]qes and liill ranges, where they are frequently to be 
found in considerable numbers; otherwise not gregarious to the 
same degree as a European rabbit. Shy, a!id rarely appearing 
before dusk, and even then sehloin wandering far from cover. 
Occasionally the entrances of their hiding places under rocks are 
protected by an eukinglement of sticks and brushwood, but this 
may indicate breeding places and afford protection for their 
young. When in the open they are comparatively slow as 
compared with typical hares, relying more on quickness in do<lging 
behind rocks or under crevices. Often fr€H|uenting the same 
localities as Proomna capmt^, although many places where they 
may be numerous will not afford suitable cover for Dassies, which 
prefer kopjes and other situations where there are abundance of 
large loose boulders. These rabbits are difficult to prepare, tljo 
skin being exceedingly tender, especially on the tn-il. The fur 
comes out very easily, and when shot the cloud of fur readily 
indicates a hit. They are said to pull out large quantities for 
the purpose of making nests for their young. 

Klip-haas or Booi-haas of the Dutch.” 

31. AkTiDORCAS EUOHOJtN Zimm. 

?. 375. Horns only. Dpington district. 

Springbuck seldom wander close tp the Orange River nowa* 
days in this district, but are said be still reasonably plmtiful 
in the direction of the Kalahari and elsewhere inland.’’ 
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.‘^2. Oreotragus oreotragtjs Zimm. 

cT . 340. $ . 345. Augrabies Falls. 

5 . 355. Skull only. 

Klipspringers exist in small numbers among the rocky hills 
ami ravines in the vicinity of the Augmhies Falls, and may 
become more numerous in the hill country still further west. 

A pair were }»ut up on one of the islands near the Falls, which 
(‘I’ossed over a shalh)w bianch of the rivei* to the mainland when 
hunted. 

J have heard of no other locality eastwards along the river 
between the Falls and Upington where the}^ occur, although they 
are sai<l to reappear near Prieska. 

The hair of Klipspringers was formerly nmcii in demand among 
the Boors for stuffing saddles. 

Apparently—apart from stragglers—the only other resident 
hack occurring near the river is the Steinbok. A single indi¬ 
vidual was observed about twelve miles south of Tjouisvaie. 
They are well known locally, although not considered plentiful.” 

33. Hippopotamus amphibius L. 

204. Incisor picked up from bed of river near Upington. 

“ The portion of a tusk sent was picked up in the bed of the 
Orange River near Louisvale, and presented by Mr. D. Biggs. 

Although Hippopotami have long been extinct above the 
Augrabies Falls, fragments of tusks are not infrequently picked 
up in or near the river bed. 

A .small school of Hippo are said to exist in the lower reaches 
of the Orange River, but as this is a very uninhabited region few 
authentic reports are available about them. 

Cornell, in his fairly recent book, ‘The Glamour of Prospecting,’ 
mentions having seen them, so that there is every reason to believe 
they are still there.” 

34. Procavia capensis Pall. 

cf. 329, 335. $.328,342. Augmhies Falls. 2000'. 

359, 360. Skulls only. Upington district. 

361. Skull. Augrabies Falls. 

203. Skull. Kopje 12 miles from Louisvale. 

“ Plentiful among rocks and hills around and l)elow the 
Augrabies Falls. There are few suitable localities for Rock Dassies 
near Upington ; although a skull was picked up on a large isolated 
kopje about twelve miles to the south of Louisvale. 

Diurnal; but during the hot weather seldom showing them¬ 
selves except during the early mornings and evenings.” 


Ptoo. Zooh Soc,—1923, No, XXXIII. 


33 




TUE OIKJNDEOCHANIUM OF SEBASTES MABINUS. 


501 


27, The (lliondrocraninrn of the Teleosteiin Fish Sehastes 
mariims. N. A. Mackintosh, R.Sc., f)r‘ni‘»nstrator 
in Zoology, ImperiiTl College of ScitMice, South Ken¬ 
sington.^ 

[lieceivcd Ma> 8,1023 : Kead .lime 12, 1023. J 
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1. IXTROOrCTlON. 

The work of Parker and subsequent ly that of Gaupp, B6ker,and 
cdhers, on the skull of Sahno^ constitutes tJie basis of our knowledge 
of the cniiiial developineut of the Teleostoriii. Further contri¬ 
butions have been made by Stohr, McMurrich, Allis, Winslow, 
iSwinnorton, and Pehrson alIlong^t others. In 1910 Allis pub- 
li.shed a paper dealing in some detail with the cranial anatomy of 
the mail-oh€H>ked tishes. This paper dealt with the osteology, 
and to some extent the latei'o-sensory eannls and muscles of tlie 
ailult cranium, hut, so far as T am aware, no work has so far been 
tlone on the development of the cartilaginous skull of any of the 
ScoiqMenicla^ It is hope<l that the present j>aper will take a step 
towanls meeting this deficiency in that it describes the chondro- 
cranium of a fairly representative rtieml>er of the group. 

The following description is not an exhaustive comparative 
a<‘.count, and few genenilimtions will be made ; it deals with the 
development of the chondnxjrnnimn from a very early stage up 
to the time when the cartilaginous elements of the head are 
fully ilaveloped. Certain comparisons with other forms will be 
made where points of special interest or peculiarity arise. 

The work was undertaken at the suggestion of Prof. MacBride 
and I wish to take the opportunity of thanking him and 
Mr. H. O. Gannon for many helpful suggestions, 

* <kmiiauiiit»it«d Pi^. E. W. llAcBainK* P.Eiln 

33 ^ 
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2. Material and Method. 

Some difficulty in obtaining all the desimble material has 
rendered tlm series of developmental stages a little incomplete, 
for I was unable to procure any specimens between the 5*5 mm. 
and 25 mm. stages. This leaves rather a large gap during whicli 
a considerable <levelopment of cartilage takes place. Jt is not 
difficult, however, to reconstruct the more important processes 
wliich occur during this })eriod. 

I had at my disposal large qnai^tiiies of specimens from Un* early 
segmentation stages up to tlie 5*5 mm. stage, and three or four 
specimens ranging b<‘tvveeii 25 and mms. 1’he abundance 
early stages compensates to soiim extent; for the lack of some of 
of the later stages. 


Text-figure 1. 



Stage 3. KxU’inal featuros. 


Jt has been found most convenient to divide the following 
account into four parts:— 

Htagel. The unbatched embryo. 

„ 2. The 4*5 min. larva. 

„ 3. The 5*5 inm. larva. 

,, 4. The 25 mm. post-larvrd stage. 

Stages 2 and 3 are close togetheiv b\it the differences l)etween 
them are sufficient to justify their separate consideration. The 
specimens for stages 1-3 weie supplied from liowestoft an(l those 
for the 25 mm. 8ta.ge wei'e supplied by the Board of Fisheries for 
Scotland at Aberdeen. Fixation was in every case in fomnlin. 
Consequently it Mras not easy to follow tnucli of the histological 
details of the formation of cjirtilage, though preservation was 
otherwise satisfactoiy. Tlie principal stains used were thionin 
and orange G, Mallory’s triple stain and picronigrosin. For the 
first stage specimens were removed from the egg capsule for 
sectioning. The diameter of the curled up embryo is at this 
stage a]^ut 1mm. The eyes can already be seen with the naked 
eye and serve as a useful guidefor orientation. The 4*5 inm. laiwa 
has just escaped from the egg ca{)su1e and still retains a large 
yolk sac. In most respects it closely I’esemWes the 5*5 mm, larva. 
In the latter (text>fig. 1) the yolk sac is considerably reduced 
though it is still a fairly substantial body. The principal features 
of this lai va are the very long tail, the large eyes, and the distinct 
cranial flexuie. The mouth is still in a more or less ventml 
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position, })ut lias shifted fmiher forward than in the 4*5 min. 
sia^o. The auditory vesicles are fjurly well ad\aiie(id and can be 
seen clearly in whole niouiits. Large [a'gment rjeils are to be 
seen over the posterior part of the j^iit, and there is a row along 
the ventral side of the tail. Tlie 25 nun. speeiniens are of a post- 
larval st>age and exhibit roughly the form of the adult. 

Reconstructions were in each case inatle from series of transverse 
sections cut at 10 /a. Thcise were examined with the aid of a 
H(|uare<l eyepiece micrometer, and lateial and dorsal views were 
plotted directly on to squared paper. The details of this method 
are described in a recent paper by Wells (1922) on the chondro- 
cranium of Chipea. As it is necessary in this method to have a 

Text-figure 2. 


Aud.c. 



' Ti 

StHg(* 1. viow of Hioiuliocrainiun. 

base line from which all measurements are macle it is usual to 
assume that some olcinent in the heatl, generally the notochord 
or some pim^e of cartilage, is straight. I have been able to avoid 
this assumption by plotting an accurate outline t»f the head 
before sectioning it, and then taking all measurements from the 
outline. Other methods of roconstructiim are described by Norman 
(1923) in a paj>er dwiling specially with the subject. 

3, The Cuondbooramum 
a. Stage 1 . 77ie mihaich^l emhyo. 

This is the earliest stage it was found piofitable to investigate 
(texi-fig. 2). The head skeleton i.s in an extremely elementary 
condition, and is represented principally by tracts of procartilage 
and coimective-iissuo colls which are becoming coucenti*atcd into 
tlie positions in which cartilage is subse<juentiy to be laid down. 
It is always a matter of some difficulty to dmw a definite line 
l>etween procartilage and cartilage proper. The traheculie at 
this stage appear to bo in an intermediat.e condition. The outline 
is quite definite, but the cells have not liecome thoroughly weldetl 
togeth^ to form a solid matrix. The trabeculee are very short 
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paired rods, ending freely at both ends and lying just below tlie 
apex of the notochord and behind the forebvaiju There is a 
marked cranial flexure. At present there is no sign of the para- 
chordals. 

The visceral skeleton is represented by a relatively extensive 
but barely differentiated mass of procartilage. In this it is 
possible to distinguisli {>11 each si<le an element running dowii- 
wards from the auditoiy vesicle. Tliis element ultimately gives 
rise to tlie jaw suspension aj)pai‘atus. At the foot of it tlje 
procartilage runs forwards for a short distance indicating the 
position in which Meckel\s cartilage is to be laid down. This 
cartilage appears later as a conden.sation on each side which grows 
forwards as the cranial flexure is eased and the mouth iiK)V’e& 
forwards. At the present stage the mouth lias not appeared. 
The rest of the mass of procartilage extemls upwards and back¬ 
wards and constitutes the rudimeTits of the branchial l>ars. 

b. Stage 2. Ths 4*5 imn, larva. 

The trabecuhe have at this stage lengthened considerably 
(toxt-fig. 11) and form n rcnif to the month, which has now nnuie 
its apiiearance. The j)aracdiordals aie now established and are 
continuous with the trabecul®, but wh(*ve they form the il(K)i* of 
the auditory capsule they are in a jirocartilaginous condition. 
They cannot, however, be lUstinguished as anterior and {)Ostm'ior 
phites as in the case of Salmo, GaHteroateus, etc. 'Dm trabeinilflc 
are closely approximated along the whole of their length and end 
freely anteriorly, though there is at their extremity a condensa tion 
of connective tissue reprc^seriting the ethmoid jdate. The noto¬ 
chord reaches well forward and turn.s down under the rudiment 
of the infundibulum. 

Jn the visceral skeleton MeckeTs cartilage has made its apf>ear- 
ance, its tw^o comiK>uents being joined anteriorly by a tract of 
procartilage. A substantial bar of cartilage articulates with the 
lower jaw near its posterior end and with the lower surface of the 
audit»ory cspsule. This element, which appears to be a piece of 
continuous caiiilage, later gives rise to the liyomandibular, 
symplectic, and quadrate cartilages, Pouchet (1878) employed the 
term primordial temporal to a somewhat similar element which 
he found in certain forms. As ** temporalis now obsolete 
as an alternative name for the hyomandibular, and as I am 
unaware of any name at present in use which could righl>]y l>e 
applied to the bar which, in Sebmtesy joins the lower jaw to the 
auditoj/hapsuie, J propose for convenience to call it the tempoml 
cai*tilage. From the posterior side of this temporal cai*tllage a 
branch is given off which turns inwards and forwards as the 
ceratohyal to join the anterior end of a mass of cartilage fi*om 
which the branchial bars are beginning to W differentiated. The 
point at which the ceratohyal branches off is composed of rather 
immature cartilage which later becomes more compact and forms 
the stylohyal. 
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A remarkable feature which has become evident at this stage is 
the precocious development of the visccTal skeletoji. The lower 
jaw, temporal, c^ratohyal, and to some extent the first two 
branchial bars are all distinguishable, while the cranium consists 
only of the simple parallel trabecula! and the barely established 
parachordaLs. It is interesting at this point to note in connection 
with the form assumed by the parachordals that Pilatoif (1916) 
has shown that if the auditory vesicle of Bufo is triinsplanred to a 
position overlying the ti*abeculfiB a cartilaginous capsule tends to 

Text-figure 3. 


Aud.c. 



Stage 2. Lateral view of chondrocraiiium. 


form round it, while the parachordals from which the vesicle has 
been removed do not form a capsule. It is pointed out that 
the formation of the ctirtilaginous capsule is not an inherent 
firoperty of the pirachordals, but dejieiids upin the presence of 
the vesicle. 

From now onwards the mouth tends to move forwards and 
upwards, and MeckeFs caHilage follows it by growth at the 
anterior end. 


c. Stage 3. The 5*5 mm. larva. 

The trabeculie have still further lengthened and are now Joined 
anteriorly in an extensive but very thin etlimoid plate (text-fig. 5) 
which as yet shows no sign of any of the upgrowths which latei* 
form the investment of the olfactory organs. According to 
Gaupp it has been shown that in Salmo solar the cartilage of the 
ethmoid plate is formed from the epithelium lining the roof of the 
month, and is therefore ectodermal in origin. In Sebastes at this 
stage it can still be seen from the stmcttire of the ethmoid plate 
that it is formed from a single layer of cells. But a study of the 
4*S mm. stage shows that these sells are derived from a local 
condensation of connective tissoe. 
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The notochord still reaches well forward and maintains a 
marked flexure (text-fig. 4). Another peculiarity to be mentioned 
here is that there is no sign of a fenestra hypophyseos which is 
normally present in a tropibasic choiidrocraniuin at this stage. 
The trabeculsB are still closely approximated along the whole of 
their length. The parachonlals are now well developed and form 
broad, saucer-shaped bases 1*0 the auditory vesicles. 

The visceral skeleton has maintained its advance over the 
cranial elements. The lower jaw has now attained a considerable 
length, but there is still no vestige of an upper jaw. In thi^ 
peculiarity the development resembles that of the larval Clupea 


Text-figure 4. 



(Wells, 1922) in which the upper jaw does not appear until the 13 
mm. stage. The temporal cartilage (text-fig, 4) has lengthened, 
but has otherwise undergone no change except for the fact t hat 
the hyomandibular poi*tion is l>etter defined. There is at present 
no foraii^en for the hyomandibular liranch of the Vllth nerve. 
It appears that the nerve becomes enclosed in the cartilage later 
on. The cartilage joining the cemtohyal to the temporal is now 
coustricted to a narrow stylohyal. Considerable development lias 
taken place in the branchial bars (text-fig. 6). There is a ine<Han 
cqiula communis to which the oeratohyal and the fli’st three 
branchial bars are attached. The fourth, bar is free and the fifth 
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has not yet appeared. The hraricliial bars occupy a ruther 
atlvanceil position. They fonii a kind of ri*Ige on the floor of the 
mouth, the co[)ula communis fieing at a higher level than the giil- 


Text-figure 5. 



Text-figure 6. 



Stage 3. I)ort»al view of 
branchml bars. 


bars whicli slope downwanls and backwards in relation to it. 
The interior of the mouth is thus in the form of an inverted V 
when viewed in ttunsverse section. 


d. 4. The 25 mm, ^lage. 

The chon<lrocraniuin may now be looked on tis fairly complete 
(text-figs. 7, 8, and 9). A certain amount of ossification has 
taken place. As already mentioned 1 was unable to procure any 
specimens between this and the 5*5 min, stage, and at first glance 
it would seem that the gap is so large that it would be a matter 
of difficulty to connect the tw^o stages with any piofit. However, 
by a careful study of the complete chon<irocranium and by 
analogy with the changes which take place in other forms, it is 
{>ossib)e to reconstruct from a geneml {K)int of view the proceases 
which bring aliout the conditions found in the present stage. 

The ethmoid mgion of the mature ohondrocranium of 8 ehaste^ 
(text-fig* 7) bears a strong resemblance to that of and 

there can be little doubt that it arises in much the same manner. 
In the 29 mm. stage it consists of n substantial mass of cartilage 
roughly triangukr in shape when viewed from the side. The 



508 


MR. N. A. MACKINTOSH OX THB (JHONDROCRANfUM 


base of ttiis triangle consists of a thickened plate representing the 
originally thin ethmoid plate. Alcove and continuous with this 
lies the nasal septum which ex])ands posteriorly to form a vertical 
pillar, the antorbital planum. The upper part of the antorhital 
planum turns backwards in the form of two lateral horns, the 
tjcjihe inargiiiales (text-fig. 8) approaching the extremitios of the 
epiphysial bar and ))ostorbital processes presently to be described. 
TIjo antorbital planum is pierced on either side by the foraimm 
for the olfactory nerve. The ethmoid structure luvs evidently 
arisen from a median ridge and posterior upgrowth on the 
ethmoid plate, the former giving rise to the nasal septum and the 
latter to the antorbitjil planum. Jt is probable that at a slightly 


Text-figure 7. 



earlier stage the tseuite marginales were couneckHi with the 
epiphysial bar, and afterwards fbecame separated as is the cjise in 
Oaaterostem (Hwinnerton, 1902). I'his point will l>e referi'ed to 
again 

The fused trabeculae are now hardly recognisable as such. 
They are represented by two median pieces of cartilage, one of 
which is attached to the ethmoid region while the other is a small 
piece of free cartilage level with the posterior border of the eye. 
The former remnant of the trabeculee consists of a thickened base 
resulting from the fusion of the two orifiuSiUy separate elements, 
bearing a plate-like upgrowth which consritutes an interoribital 
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riiis ton of tliB i.s not iincoiuniou 

in Toleosts. A s(>m(»wijat Miiiilai* |>rof*e>s l:u;eh place in Cyclo- 
pterm (IJhhimnii, 1921). 

Above tlie nasjil .septiuii Hos a sliglitly eloiigntofl rostral 
cartilage. It sliows no cofinection either with biie ethuioid or 
p; 1 lati IK* < ’.a rti I a ges. 

'L’he paiMOiioniais have given rise to a substiairial ijivestnient 
of tljo airliboi’v raj^snles and jiosterior part of tlie ))jain. The 
noto(;lK>i’(] has j*(?fieatp»l consideraldy relative to the auditory 
c^ipsnles, and is now britlged ovt r bv cartilage. Ihdovv ainl in 
front of the articulation of the hyomandibular w’ltli tin* auditory 
capsule a. pi-ocos projo(*t a forward.-* on either side. These probably 
represent, tin* anterior part of tlie paracliordals. 'The trigeminal 
nerve piusses out tlirougii a notch above them. The auditory 
cap.^ulos are now completely enchased and the cartilage is continued 
as a roof over the hinder part of the brain. From the side wall 
of tin* brain there l uns forward on each sid<* a postorbital [irocess 
wdiieli joins tin* end.^ oi a transv'erse biidge, tin* epiphysial bur. 
This bar (text-tig. H) cuts olf t.be posterior dorsiil fontanelle, and 
the fontanelle is divi<led into lateral halves by a tainia teetuui 
niedialis, a tlnn Iwunl of cartilage joining the e}>iphysi*\] ]»ar with 
tiio po.sterior covering of the cranial catviiy. In Salmo^ Amia 
(IVhr.soin 1922), and of her.s the epiphysial bar, being eomu*cted 
also with tlie taniu'c marginale.s, forms in additi(»n an anterior 
dorsjil fontanelle \viii<*h gradually tills up. Tills auWrior rooting 
in do*‘s not occur in Sf^hmtes. In AmiurHs (Kindre<l, 1919) a 
jiermaneni, a lor huilanelle is formed wdiicb, however, does not 
close U}», while in (niaU'rotiteuH the fontanelle is formcil, hut the 
e[)iphyHial cartdage, as is prohalily tiui case in Sehatittif^, l>ecomt‘s 
disconnuetod from the ethmoid region. 

It is now necessary to consider how the evanial elements 
developed from the j«ii acimrdals iiavo ari^'Cn. It is obvious that 
tbt‘re has lH*en a vigorous U[)Wai’<l growth from the edges of the 
cartilage which in the 5*o mm. stage fornual the base of the audi 
tory capsule. This growth has extended so far as toroof ov^er the 
posterioi* jiart i>f the cranial cavity. The postorbital processes 
have evidently grown forwards from the lateral wails of the 
cranium, but it is ilifficidt to say wbetbor the epiphysial Imr has 
arisen independently or wdiether it has been formed by the joining 
together of pj*ocesse.s grow ing upward from the ends of the ^wst- 
orbital processes. Imlefiendent formation is the more common 
condition among releosts. The tienia tectum medialis is jnohably 
a lm<‘lvvvard growth from the epiphysial bar. This is how' it is 
formed in Cychptenm^ and in Aebmkis the anterior part of the 
baud is broad and strong while the posterior part is very thin and 
frail. 

The changes undergone by tlie jaw arches and visceral skeleion 
are almost great as these displayed by the cranium. The lower 
jaw is a long, rod*}ike cartilage Imt ing corouoid and retro-articn lar 
processes at the point of its articulation with tiie quadrate. In 
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this respect it resembles the lower jaw of Amw. 1h place of the 
temporal cartilage we have now the clearly (liflereutiatcd 
hyomaiiclibular, symplectic% and quadrate. The hyoniandihular 
presents a rather unusual appearance. Jt is club slmped and 
very long. At its point of articulation with the euditory capsule 
it luus a broad plate-like head which is (‘ontiniietl downwards as a 
comparatively slender stem merging into the symplectic. The 
latter is also rather longer than usual and runs ilown close t<j 
the lower margin of the quadrate. This is a very large plate of 
cartilage extended upward and backward as a metapterygoi<l 
process. Posteriorly the quadrate is in intimate association with 


Text-figure 8. 



the symplectic but is not continuous with it. The iq)per jaw^ 
consisting of tlio piilaio-pterygoid caHilage, is nowestahlished ami 
runs from the upper anterior angle of the quadrate up to a point 
level wi! h'the anterior end of the mstml cai’tilage. The posieidor 
end of the mlato-pterygoid is very slender. It passes close to the 
margin of the ethmoid plate but is not articulated with it. At 
its extremity it turns outwards (text-fig. B), reaching almost to 
the surface of the snout. 

The fact that the upper jaw is connected with the quadrate 
pnly by a very slender piece of cartilsge that it may have 

arisen independently and grown hack to meet the dorso-anterior 
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angle of the quadrate. This supposition is strengthened by a 
comparison with the conditions fouinl in tlie chondrocraninm of 
the larval Clupecis in which tlie upper jaw also arises at a late stage 
and grows hack to join tlie quadrate in a slender connection. A 
somewhat similar process occurs in Amiurns and Synguathtis^ in 
eacli of whi'di the palatine arises separately. 

It appears that tin* quadrate, syinplectic, and hyomandibular 
ha\eall arisen from the original tenqmral cartilage. In such a 
<jase it might h<* expected that the three elements were formed 
sepal aiely in the (mrliest. stages, then hec4am* fuse<l tu form the 
tempoi'al and finally separated again. In sfudying the earliest 
stages in w ln<;h the temporal can he distinguished J have not 
been able to ti-ace any division. But in these early stages the 


'rext-tigure t). 



cartilage is in an immature comlition, and it is very hard always 
to he certain whether it is continuous or not. It would also be 
difiicult to reconstruct the details of the process by which the 
<liff«rentiatioD of the hyomandibular, symplectic, and quadrate 
has come alK)nt. It is worth noting tliat in the 5*5 mm. stage the 
hyomandibular part of the temporal is very short and that it has 
become greatly lengthened in the intervening period. The long 
hyomandibular is a featm^ correlated with the rather unusual 
depth of the head in the adult SebaHe^, 

The stylohyal is now a small cartilage articulated with the 
hyomandibular and ceratobyal. The latter is in the form of a 
very large plate bearing a posterior process for the articulation 
with the stylohyaL The anterior part of the ceratohyal tends to 
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become more rod-like. It is possible that the expansive form of 
the ceratohyal is correlated with the fact that the gill-bars reach 
far forward, in that its position suggests that it serves as a 
protection to the anterior parts of the bars, the posterior parts 
being of course protected later by the <levelopiuent of the 
opercular bones. The anterior junction of the ceratohyals is 
sunnouuted by a short tongue of cartilage, nnd there passes back 
ft ine<lian bar, the basi-branchial, (torlesponding to the copula 
communis (text-fig. 9). To this bar are attached the first foin- 
branchials. The fiftli pjiir are free but articulate witli one 
another at their bases. The third pair is peoiiliai’ in that the 
base of each is produced forwards in two downwardly directed 
processes. The cerfitobranchials -nre very long and fairly 
stout near their articulation with the basibranchial; further 
back they become very slender, but })efore meeting the epif)ran- 
chials they become thicker again. l*erhaps ilie nmst important 
development of the branchial elements lies in the appear¬ 
ance of the ei)ihranchials. These are possessed by the first 
four bars but not by the fifth. Tltev are short in comparison 
with the cei-fitobranchials and of a slight!}" irregular. twist.e<l 
shape. 

Here aguiti it is difficult to fill in any details during the 
preceding period of devclojnnent. This, however, is not (»f great 
imprntance as the brancliial bars have not undergone fiuy striking 
changes beyond tl»e addition of the fifth bar, the epibrnnclfials, 
and a few subsiiliary elements. 


4. SlfMMARY. 

1. There is a precocious development of the visceral skeleton. 

2. In at least the earlier stages tlvere is no sign of a hmesti-a 

hypophyseos. 

3. The cranial flexure is retained for a eonsiderahle period after 

hatching. 

4. In the 5*5 rnm. stfige the hyomandihuhir, syini>lex;lic, and 

quadrate are reprcsenteil by a simple temporal cartilage. 
This appears also to be a single piece of cartilage in the 
earlier stages. 

5. The upper jaw does not appear mitil a comparatively late stage, 

and tWe ia evidence thakit arisc^s indeptmdently and glows 
back to meet the quadrate. 

6. The anterior part of the trabecula^ gives rise to an int.erorbital 

septum of rather limite<l area. 

7* There is a free rostral cartilage sittiated aliove the nasal 
septum. 

9. The lower jaw is long and exhahits prominent cwonoid and 
retro-articular processes. 

9. The hyomahidibular is club-shaped and vmy long. Its length 
is correlated with the special depth of the head. 
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5. Abiuieviationr. 


Aud.c. - 

Auditwvy capsule. 

Nch. 

H.B. . 

Basihranchial. 

N.H. 

Br. . 

Branchial bars. 

Par. 

(J.Br. 

(Vratobranchmls. 

P.P. 

C.Coin. . 

C'opula coiuTmiiiis. 

Po.P. 

C.H. 

(>erat^)h) al. 

Q. .. 

C.P. 

Cyoroiioid process. 

RAP. 

Ep.B, 

Ep.Br. 

Epiphysial bar 
Kpibranchials. 

lie. 

Sly. 

Eth. 

Ethmoid plate. 

Sy. 

F.O. 

.. Olfactory foramen. 

Tmp. 

Hym. 

Ilyomandibular, 

T.%1. 

1.8. .. 

Intcrurbital w*ptnm. 

T.T.M. 

Mk. 

Meckel’s cartilage. 

Tr. 


Notochord. 

Nutsal septum. 
Parachordals. 
VaIato-pter3 goid. 
Fostorbital process. 
Quadrate, 

Ketro>articular process. 
Kostrul caitilage. 
Styloh>al. 

Syinplectic. 

Temporal. 

Ta-niu marginalis. 
Tienia tectum tuHlialis. 
Tral>ecula>. 
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Order EDENTATA. 

The tongues of the Edentata are chai*acterispd by a high 
degree of 8j>ecialisation of their extrinsic muscles, and by a 
slight or moderate development of their glands and gustatory 
organs. Their mobility is greater than that of ail other 
Mammalian tongues except those of Zaglossv^ and Acanthoglosma;. 
In tlie Mynnecophagida? and Manhlaj the mobility is designed 
mainly for the pur[)oses of prehension; but in other Edentates 
pi*elieiJsion is combined with a mechanical action of the food. 

Form^ Ape.r^ and Lateral Borders: —Tlie tongue is long, 
vermiform and not flattened anteriorly in the M^^riaecophagidje 
(text-fig. 50); it is cylindrical posteriorly and flattened anteriorly 
in the Manidm (text-fig, 52); it is long, flat and triangular in 
tlie Dasypodidie and Oryctet'ojms (text-tig. 52); and it Ls short, 
with the usual Mammalian form in the Bradypodidw*. 

The apex is roundexl in the Brady^xididiB; it is pointed in 
Orycterojms ; and it bears peculiar globular or pointed organs 
in the otiier Edentates. These take the form of globular 
expansions of the whole apex in the Myrmecophagidie and 
Dasypodidfe, or of a button-like structure attached to the centre 
of the apex in the Manid» (toxt-figs« 50 and 52), Ko trace 
of this terminal swelling is present in the Bradypodids^ and 
Oryc^opuB, 1 was unable to examine the swellings micro** 
scopically to settle their nature, as the tongues are preserved 
in the Museum of the Boyal College of But^eons, Some authors 
X'c^iard them as sense organs, and Mayer ( 14 ) described the 
swelling in MyrmBe&ph^a as gimtatoiy in function. Perhaps 

^ 10 in my pBpet <ai tlis siuiloiiQy of Brndyiins (S6). 

Paoa Zota, Soo.—1023, No. XXXTV. .M 
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they are allied to the marginal lobes in Galeopithecm, the 
Pinnipedia and Oetaeea. 

Mayer (14) described two small sharp processes, with their 
ends directed forwards and inwards, beneath the apex of the 
tongue of Dasppus peba^ D, decein-y I)» novem-^ and D, ociodnctm* 
They receive prolongations of the lingual musculature. Their 
function is probably to capture^ and grip food, and Mayer 
thought they miglit open and close and be useful for killing 
insects. 

Text-figure 50. 



The tongues of the Myrmecophagid®, A; Tatnandwi Utntdact^la \ B.C.I) ; the 
front, middle, and back of the dorsum in Myrm^cophaga juhata ; B ; side 
view of the tongue in Myrmecophaya showing the sheath (SH.) for the 
tongue. 

The lateral borders are not distinguiMhable on those tongues 
which iwe cylindrical throughout {Myrfuec^haga^ Tamandua^ 
Cydo^^rm). In ManU the flattened anterior part haa a 
pronounced edge, but the posterior cylindrical part has no 
difttinct edge. In the llasyi^idte and Ory^i^pm the lateral 
benrders are pronounced and modeintely th,ick^ but the Brady<*< 
podtdss have borders of considerable vertical depth. Lateral 
organs aie only found in some specimens of Dmypm. 

SM, mi —Median dorsal eulci ai^ found in JToms, 
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Mipmuicophaya luid Ort/cte/opm, lu Jfanis (text-fig. 52) there 
is a wide, shallow groove on the flattened anterior part of the 
tongue. In Orpcleropus (text-fig. 52) a fine groove rims along 
the greater ])arfc of the <h)rsuiii. And in Miinnecophcupi (text- 
Jig. 30) there is a sliallow gr(»ovo heliind tlie c ire urn vallate papilla?; 
when it is traced forwards it merges into a central stri}> of the 
tongue in which the mucosa is thrown into transverse folds. 
ICmuerous lint* transverse sulci are found in these animals and in 
Tatnamhia and ('pclof/furtia. 

Median ri<lges are present on the inferior surface of the 
tongue in Orpcieropft^^ and Taiusia, In the former (text-fig. 52) 
tlierii are three ridges and many transverse sulci ; in tlie latter 
there is a single ridge. 

In th** (‘use of Edentates with long, vermiform, protrusihle 
t.ongues thme are sheaths into which they can lie retracted. 
In text fig. 32 is shown a corrugated cufT-like sljeath in Manis. 

Paj>iUni :—The following list sunmifTriscs the 
ohservation.N nm-h* hy myself and tho>e n cordetl by others :— 

Family KiiKCOPHAGiDA:. 

tfruiernphaifa jahata: 2 vallate papilhe (Flower, 8; and 

self). 

dhlactpla: 2 \ailate papilla^ ((Jarus and 
<,>ito, 4). 

Tamaafhia ietrndi^ciyhi: 2 vallate papilla? (Maver, 14: 

ATiinch, 16) 

^'pcIotlan'HS : 2 vallate papilhe. 

Family Da.swouiile. 

Po<hvi.sotzky (19) showed how all s|)ecies have two vallate 
papilla*, and this has been confirmed hy observations of many 
authors on all known species of Dasppas, Tatasia and ToIi/peKtes, 
The records have been collected by Oj^pel (17). 

Family Hrai)\i>odid.k. 

Bradppns trkluctifhis : 2 vallate papillae (Cuvier, 6 ; 

Sonntag, 85). 

,, „ : 3 vallate papillie (Mayer, 14). 

„ „ : 2 vallate pa pill© (Mayer, 14). 

„ cu^uUiifer: 2 vallate papill© (Briicher, 2). 
difkictyltm : 2 vallate papill©. 

Chlamydophormirunoatus : 2 vallate papill© (Tuckerman, 21). 

Family Manep^. 

Mania pmtadaetylat 8 vallate papill© in a triangle 

(Cams and Otto, 4). 

„ : 3 vallatepapill© in a triangle (Mayer, 14). 

: 2 vallate papill© (Cams and Otto, 4). 

,, jamnka : 3 vallate papill© in a triangle. 

,) : 3 vallate papill© in a triangle (Oppel). 

34» 
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Family ORYCi'EROPODiDiE. 

Orifcteroims cajyemis : i) vallate papilla? in a triangle. 

,, „ : 3 vallate papilla? (K-app, 20). 

It is thus evident that with very few exceptions the American 
Edentates have a pair of circinnvallaie papillfe, wheieas the 
African forms have three papilhe dLsjjosed in a triangle with the 
apex directed backwards. 

The pa])ilhe are fre(]uently foun<l retracted within a deep ft)ssa, 
but those ill some of the Dasypodidm stand up very prominently. 
In the specimen of Tatusia shown in text-fig. 51 they are veiy 
prominent, and it is at first sight difiieult to distinguish them 
from the larger fungiform on the posterioi’ part of the 

oral division of tlie dorsum. 

The vallate papilla* nvd close to the epiglottis in the Jirady- 
podidic, Dasypodidtc, Myrmecoidiagida^ and Ort/deropuSy but tlnw 
lie far from it in Manlft, thus making the basal part, of tlie 
tongue long. 

In Taincmdfta (text-fig. 50) there are two small pin-hole-like 
pits in front of the vallate papilla?, but 1 was unable to make i# 
histological exjunination to a.scertaiu whether or not they re('ei\'e 
the secretions of glands. 

Tlie vallate papilla? are eircuhu* on plan, uml cylindrical or 
conical on elevation, with the apex of the cone attaclied to the 
tongue. The surface is smooth or granular, and a histological 
examination sliovvs that the gi'anular effect is produced by 
several secondary papilla?. The fo.saa is well marked, and the 
vallum frequently overlaps the edge of the ]>apilla\ Oppel (17) 
has published sm illustration of a section through a papilla in 
Jfanis javanica, showing how the long axes of the taste-buds 
run downwards and outwards towards the fossa which passes 
under the base of the cone-like papilla?. 

Tuckerman (21) pointed out that the papilla? in Dasypiis pvha 
resemble those of the higher Mammalia, but those of Chlamy- 
dophovm tnmeatus are very similar to those of the Marsupialia ; 
their resemblance to the anterior papillce in Belidem and 
riwtdangisia is very marked indeed. 

Fungiform Papillce :—I did not observe any trace of fungiform 
papillsB in Myrmecophaga^ Tamandimy Cydothiirus or Manis^ nor 
has any other anatomist descril>ed them. They are piesent in 
all other Edentata, but they are never very numerous. No 
apical cli^ster exists, but they have the usual arrangement in rows 
of var 5 ung degrees of obliquity behind that in the Dasypodidai; 
and they stretch right across the dorsum (text-%. 51). In the 
Bradypodidee ^ the apical cluster varies in size, but the papilla? 
do not cross the middle line. In Orycteropm there is no apical 
cluster, and the papillae only form a dorsal bounding zone. 
Tuckerman (21) points out that some of the papillae are sunk in 


* Boe foot-note on page 516. 
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little hollows in Dasypm peba ; and those lying on the posterior 
part of the tongue have well-developed taste-buds. No papillce 
fungifonnes are present on the lateral borders. 

Lateral Organs'. —There appears to bo considoi-able variation 
in the lateral organs, for the views of various authors are 
conflicting. 1 observed no trace of organs in Mi/rinecophaga 
jubata^ Tamandua tetradactyla.^ Cyclothuras didaclyias^ Manis 
(sp. Orycteropiis capensis^ Brady pm tridactylus^ Taimia (sp. ?) 
and Dasypas vUlosiis, Mayer (14) observed them in Myrmeco^ 
phaga and the Dasypo<iida?. Boulart (1) and Tuekcrinan (21) 


Text-figure 52. 



The tongues of the Manidte. A.B: front and back 
of the tongue of ManU ; C : under surface of 
the apex of the tongue of Mams ; D: th;: 
tongue of Ory&teropus capensis. 

found them in Tatmia., and the latter author found them taking 
the form of minute openings in several Armadillos; taste-buds 
and serous glands were connected to them. Omeliii (9) found 
no trace of organs in Oryctef*opuSy the Armadillos and Sloths, and 
Podwisotzky (19) saw them in Dasypm seoscinctus. So it is 
evident that the organs are variable in the Dasypodida, but 
usually absent in the other Edentates. 

Conical Papillmx —These papillte are well-marked in the 
Bi'adypodidfle, Dasypodidee and Vryetctoptis^ but I found no trace 
of them on naked*eye examination in the Myrmecophagidss or 
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Manis, Ill the species in wliieh I observed them they have the 
nsual arran^^ement in an apical cluster, and in rows of varying 
degives of obliquity behind that. They are also present on tin* 
lateral borders, but they are resti*icte<l to a narrow bounding 
zone on the inferior surface of the tongue. They stretch ba(‘k 
to the neighbourhood of the epiglottis, but those on the base of 
the tongue are not very large, lii Dry cirri,pun (text-fig. 52) the 
individual papilla* are easily dislinguished; in the Bradypodidai 
they can only be detected through a lens; and in thei J>asy])odidjc 
they vary in prominence to such a degree that- the (Uirsiini 
appears gi'annlar (/)as)/j)iis) or almost shaggy (Tatusia), Some ot 
the types of conical papilla* in the T)asypodida‘ and lirudypodidie 
are .shown in text-fig. 53. 

Oppel (17) described .scanty conical ]>npilia* in jM(iiNi>\ and 
Tiickerman (21) stated that t]io.so in J)as}/pt(s i^illosas iwe inter¬ 
mediate ill character 'betA\een the coronate and fascicnlale 
papillae in ]\Iarsupials and tlie meclmnical jaipilhe in higltcr 
Mammalia, >Secondary ]>aj)iilie are fonnd on many of the 
main ones. 

Text-figure 53. « 

A A 'fT h,r 

^ b c d, Q f' 



The papilliB in thft Edentata, a-e : conical papilh© j li-li \ circumvallate 
papilkw cat vertically; i-k ; fuugtfovm papillic. 

Glands: —Oppel (17) and Podwisotaky (19) mapped out the 
serous and mucous glands of the tongue in Manis jaranirn. 
They showed that the mucous glands form a cluster on the base 
of the tongue, whilst the patch of serous glauds lies far forwards 
round the vallate papilla). Owing to the large size of the 
salivary glands the mucous glands are not very numerous. 1 did 
not observe any patulous glandular orifices in the Myrinecu- 
phagidte or Orycteropodidie. In the specimen of Mavis nt my 
disposal the base of the tongue was concealeil to a considerabre 
extent hy tlie sheath. But in Bradypus 1 observed a number of 
orifices anij lymphoid nodules. No apical gland of Kuhn is 
present. 

The serous glands vary in the Basypodid»; they are numeitHis 
in Dasypus vmo&iis^ but scanty in D. peha, 

Lyt ^:—The only Edentates which possess a lytta are Manis 
yigm and M. jamnica. It has, been desoribed and figured by 
Oppel (17) and Eapp (80) ? and Mayer (14) points out that it is 
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large as in luaiiy OaiTiivora. 1 whs unable to cut into the 
tongues of Myrmecophuja or Orycieropufi^ but 1 found no 

trace of it in Tamandua^ BradyjnhSy Jjaaypus or I'aiusia* 

The freniuii is short in all Edentates. 

There is Jio trace of plicte iimbriuta? or trenal lamellaB. The 
musculature and elastic tissue have already been fully described 
by Owen (18) and others. No intermolar eminence is ])re»ent. 

Sir William Flower (27) came to the following conclusions as 
regai’ds the affinities of the Edentates:—A.11 the American 
Edentates at present known, liowever diversified in form and 
habits, belong to a common stock. The Bradypoduhp, Meya- 
the.rikUr.^ and Mynn€co}diayidoi are closely allied, the modilications 
seen in existing fainilie.s relating to food and manner of life, 
'fhe ancestral forrn.s may have been omnivorous, like the present 
Armadillos, and gradually separated into the purely vegetable 
and ])iirely animal feeders; from the former are developed the 
modern Sloths, from the Jatter the Anteaters. The Armadillos 
are another modification of the same type, retaining some more 
generalised features, as those of the alimentary organs, but in other 
respects, as tlieir defensive armature, remarkably specialised. 

“ The two Old-World forms Manidag Oryctercqndm ere so 
essentially distinct from all the American families, that it may 
even be considered doubtful whether tliey are derived from the 
same primary liranch of mammals, or wdiether they may not be 
offsets from some other brairch, the remaining membeis of which 
have been lost to knowledge.^' 

it w’as shown above that the tongues of the American 
Edentates have tw^) circumvallate papillae, whereas those of the 
Old-World forms have three; and it is only in rare specimens 
that this arrangement i.s departed from. 

If the Armadillos were like the ancestral forms, as Flower 
believed them to be, it is necessary to see whether their tongues 
could have been transformed into tliose of the Myrmecophagidie 
and Bradypo<lida?. The tongue of any Armadillo is long and 
triatigular, with a slightly bulbous apex and a good supply of 
fungiform and conical papillae; and in some species there are 
lateral organs. If the tongue be simply shortened, with loss by 
absorption of the apical swelling, it would become indistinguish¬ 
able from that of Bradyptis, Conversely, enormous elongation 
of the tongue, wdth retention and specialisation of the apical 
sw’elling, produces a tongue like that of Tamandua or Myrmec(y- 
phaga ; and as the tongue in these insectivorous animals is merely 
a glulinou.s linger, the conical and fungiform papilla on the 
dorsum would undergo disuse atrophy. So it is evident that the 
mere changes in form, with or without disuse atrophy, would 
convert the tongue of an Armadillo into that of a Sloth or an 
Anteater. 

The tongue of Mania resembles those of the Myrmecophagidss 
in its general torm^ and in the specialisation of the apex to fom 
a sensory organ; but the likeness between them stops there. 
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These resemblances are the result of convergence and are, 
consequently, no test of affinity. There is, moreover, no resem¬ 
blance between the tongues of Manis and Orycteropa^^ beyond 
the characters of the circumvallate papillae. If they have arisen 
from a common form, the great contrast between them is the 
result of adaptation to a particular diet and mode of feeding. And 
theie appears to be no affinity between the tongues of the African 
and American Edentates. So it is evident that the characters of 
the tongues lend additional support t/O Flower’s views on the 
mutual affinities of the Edentata. 

Order DERMOPTEIIA. 

The tongue of Galeopithem^s volans (text-fig. 54) is long, 
narrow and thick, and its free part is of considerable extent. 
The upper surface is chocolate-coloured, but the lower surface is 
pale. The apex is rounded, devoid of a notch, and divided into 
lobules by fissures, which pass backw^ai-ds and inwards for a 
considerable distance on the inferior surface. The lateral borders 
are full and rounded^ and have well-marked lateral organs at 
their posterior extremities. A well-marked nvedian dorsal std,cn% 
runs hack along the greater part of the oral division of the 


Text-figure 54. 



The tongue of Qaleopitheeus volans. A : dortttm ; B t under surface ; 

C: Vallate papiUsB of a second apocimein. 

dorsum, but no transverse fissures diverge from it. The median 
mntral snfcus is equally well-marked, and transverse sulci diverge 
from its i^sterior part. There is no trace of a foramen cncum 
(H? plicaei fimbriatsB, and the frenum is very short. Ko frenal 
lamella is present. 

The whole of the dorsum from the apex back to the 
epiglottis is covered with thickly-set, sharp, bard conical papillie 
which have the usual arrangement in cloeters and rows; an# 
they increase in size from within outwards^ and from before 
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backwards. They also cover the upper part of the lateral borders, 
but they are not present on the inferior surface of the tongue. 
They are of a simple character. In one tongue I was unable to 
detect any circ urn vallate or fungiform papillae; hut these were 
probably buried under the conical papillae. In a second tongue 
the conical papilla' were short, the fungiform papillae were scanty, 
but had tlie usual arrangement; and there were two large 
vallate papilhe, with a, minute one in between. 

Lateral Organs :—‘Owing to the great length of the oral part of 
the tongue, the lateral oigans appear to be placed far back on the 
lateral Ixmlers. They are ns well marked as those in Primates ; 
and each consists of eleven lamime separated by deep sulci. 

Sublingtta :—Gregory (10) pointed out the Galeopithec^ts has a 
sublingua similar to that in Tupaia^ but I was unable to detect 
either a subliiigua or plicje limbriatfiB in three tongues. 

No lytta is present, and no gland orifices are visible on the 
])ase of the tongue. 


Order INSECTIVORA. 

The tongue, like other anatomical characters, is very simple in 
tlie InsGctivora, and it is possible to show how the tongues of 
animals belonging to other Orders can be derived from them by 
sj)ecialisation of certain structures or areas. In the present 
paper the structural chimicters alone are dealt witli, the phylo¬ 
genetic considerations being postponed till all the systematic 
papers of this series have been <*ompleted. 

The tongue is long and narrow in all species, and its free part 
is of considerable length. 3t usually thickens gradually fimn 
))efore backwards; but itvS thickness is not greater in proportion 
to its length in Erimvcens (text-fig. 55). The oral part of the 
dorsum is long, and the pharyngeal part is short in all species. 
The apex is rounded, ti uncated or pointed, and is usually devoid 
of a notch. The lateml borders are rounded, but they only 
possess lateral organs in Erinacem, 

Median dorsal sulci are absent, but transverse ridges and sulci 
may be produced by the impression of the palatal rugas on the 
tongue. Median ventral sulci are absent, but median ventral 
crests are present in Talpa (text-fig. 56) and Rhynichocyon (text- 
fig* 57); they are blunt in the former, and sharp in the latter. 

CircummUate Papillm :—In the Insectivora there are two 
large papillsd^ or three papilla: in a triangle with the apex turned 
backwards. And the following list contains the observations of 
myself and others:— 

Family Erinaceidad;—Two papillas in Gymnura rajfiesii. 

Three papillie in all species of Eriiiacem* 

Family Oentetidie;—Three papill» in Cenietesy Erietdus and 

Mwogale, 

Family Bolenodoiitidfe:~Three papilla in Soknodon paror 

^ doamrm. 



524 


I>R. C, F, »ON»TAO ON THE ANATOMY 


Family Potamogalid©;—Tliree papillae in PoiamoyaU velox. 

Family Clirysochloridaj:—Three papilla? in all species of 

Chrysochloris, 

Family Talpidte:—Two papillae in all s{>ecies of Talpa,, Myogale^ 
CoiidyUira^ Scapatms and Scalops. 

Family Soricidae;—Two papillae in all species of Sorex* 

Three papilla? in Hhynchocyon. 

The papillae are round or oval on plan, and cylindrical r>r 
conical on elevation. The surface is smooth or grainilar, and 
there may he a small central depression. The fossa, and vallum 
are well-marked. Carliev (3) show^ed that the papilljc in Prinacens 
ef(,7'Opc(^u8 contain serous glands and ganglion cells, and their 
connective-tissue cores are very cellular. The ducts of these 
serous glands ojk^ju along wnth those of the serous glands within 


Text-figure 55. 



A B 

The tongue of ISrinaeewi eurcpaus. A : dorsum; 15: under surface; 

C-K i vallate papilise. 

the base of the tongue. The only other Mammals, so far as I am 
aware, in which there are glands within the vallate papilla? are 
the Chiroptera. 

Fwngiform BapMm :—Tliese papillro are never very numerous, 
but more are present in Ermamus and Chrysockloris (text-fig. 55) 
than in any other genus, Jt may he difficult to detect them, for 
they are usually very small. Dobson (7) points out, however, 
that thejr are prominent in Gymnura rafflem and Chry8ochl<yi*i$ 
%tUlo8a, They may be composed entirely of epithelial cells, as in 
Srimeem^ or they consist of both epitbdial and connective-tissue 
elements. 

Conical PapiUad :— In all species the conical papiliso are 
nunjerous and dosely packed* They are usually very small on 
the oral part of the dorsum; and they are usually small on the 
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base a-S well, Th(‘ ])asn] papillae are large ia CeiUctes and Chryso- 
cMoris. 

When examined through a hand lens tliey are seen to he 
simple in cliaracter, having one, two or three points, Tn Chyso” 
cA/oW/Jsfoop-sliaped forms are present. In ni/in\ sfjeeit^s they ai^e 
composed entirely of epithelium, which is strongl}^ cornified, tlie 
(tomponeiit cells being formed of the strata from the sm-face down 
to the Malpighian layer. 'Jlie different forms are met with in 
genera of the same family; thus Gymnura has Infid papilla^, Imt 
tlrinmeua has them divided into tliree points. So it is evident 
that tlic forms are sirnjder than in aninials ))eloiiging to all tlie 
Orders hitherto considered in this series of pap(*rs. 


Text-figure 5(5. 



A 



Tho tongue of Taipa wropaa* A; dorbum; IJ: under surface: 

C: crobs-section showing tho oval lytta. 

Lateral Oryawd: -Many authors have deeeribf^d the lateral 
organs in Eriuaceus^ and some have stated that, these stt*uctures 
are absent in all other genera. With botli these remarks I am 
thoroughly in accord. 

In JarinacetteeuropwujBf according to Mayer (14) and Ginelin (9), 
the organ consists of two large folds well provided with taste-buds 
and fat.. In the animal examined by myself (text-%. 55) the 
organ varied on both sides. Oia the right side a fiastire, with 
sUghtly curved ende^ much ns in Hydramm^ue capyhara ; on the 
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left side the fissure undercut part of the dorsum, thereby 
protluciiig an overhanging lobe. 

Glands ;—I agree with Carlier (3), Oppel (17) and Podwisotzky 
(19) that the serous glands are very highly developed, and the 
inuiKJus glands aie scanty in Erinaceue. As was mentioned 
above, serous glands are present even witliin the vallate papilhe in 
E* enropcBUs, No apical gland of Nuhn exists in any Insectiv(»re. 

Th^/frmnm is short in all lusectivora except Tupaia, 

And it is tine in Erinamus, but thick in Talpa^ Jihynchocyon^ etc. 
In no (ja*se is there anj" trace of frenal lamelhe as in the Lernuroid 
Primates. 

SuhlingitM : —It. has been sliown by Ovvoi (18) and Garrod that 
there is a sublingua in 2'aj)ma\ Owen describe<l it as a fimbriate 
})lica, but (hiiTod described it as resembling that in Ghiromys. 
Vogt and Yung (24) recorded tlie presence of a sublingiia in 


Text-figure 57. 



The tontfueu of Chri/sochlorit trevelyani (A anti B) aiul Rhynehocyon (0 and D). 
In both cases h third papilla it concealed in the linear groove on the back 
of the dorsum. 

some Insectivora. I found no trace of the sublingua in Erinaceus, 
Centetes and Chrysochloris, but it may be represented by the 
median ventral ridge in Talpa and Mhynchocyon, That ridge may 
correspond to the median crest which is found on the ventral 
surface of the sublingua in the Mai*8upialia and Primates. In 
that case the remainder of this organ has been absorbed into the 
tongue.' 

Lytta '—It has been shown by Nussbaum (28), Oppel (17), 
Hesse (11), and Ludwig Ferdinand, Prince of Bavaria (18), that 
the lytta is well-developed in Eriimams mropems, Sorex fodiem 
and Talpa europesa. It is ccanposed of muscle fibres, fitt and 
fibrillar connective tissue, but no cartilaginous elements are 
present. The histological details are given fully in the papers 
enumerated above. 1 observed a very pronounced lytta in 
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Ehynchoci/on, The lytta in the Jnsectivora is in many ways 
similar to that in the Leinuroid Prinintes. 

Musctilaiiire :—This has been fully (lescribe<l bv C/arlier (3) and 
Oi)pel(17). 


(JONCLUSTONS. 

1. Tlie tonp^uf s of the Etlenfata and Tnsectivora are of particular 
intere.st, for they affor<l clear illustrations of some of llie piinci[)les 
which shouhl guide ua in settling the blood-relationships of 
animals. Thus the}’ exhibit primitive, convergent and adaptive 
characters. 

2. The tongues of all the American Edentata can be derived 
from Armadillo-like forms. 

3. The tongues of the IVIyrmecophagidie are similar in many 
ways to that of Manis^ but the resemblances have been pro<luce<l 
by convergen(;e. 

4. All American Edentata have two circurnvallate papilla?, but 
the African forms have three in a ti iangle. 

5. The differences between the tongues of Manis and Oryc- 
te7*opHS are the result of adaptive nuxHfjcations. 

(>. It is a well-established princi])le of phyJogeny that ohser- 
vations should be drawn from all parts of the body; and 
conclusions as toattinities should not be based on the examination 
of a single organ. The truth of this can be seen in a study of the 
Edt'ntuta; for an examination of the tongue alone would make 
one agree that Jfnfuiii and the Myrmecojdiagidfe are closely 
related ; an examination of the entire anatomy of tliese animals 
shows that that is not ti’ue. 

7. The tongutvs of the Edentata are more mohile than those of 
all other IVlanimals except Acanthoylossns and Zaylassm. 

8. 'Fhe tongue of Uahojnlhecus has affinities with those of the 
Insectivora. The characters of its apex, however, are unique. 

9. The tongues of the Insectivora are very primitive, for their 
mechanical jiapilla? are simple, their gustatory papillfc are not 
nmnerous and they have traces or complete examples of the lytta 
and suhlingna. Many of their characters are similar to those of 
the Lemuroid Primates. 
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29. Tho External (-liaracters of the Pigmy Hippopotamus 
{Clumv)/>,sis liheriensis) and of the Snidfc ami t'aiuelida}. 
By B. J. PococK, P.lt.S., F.Z.S. 
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The fresli niaterifil upon whicli the observations eontaine<l iti 
this paper are based Wfis examined in the Society's Prosectorium 
iiiniiediately after the death of the specimens. In the case of 
some of the Suidte, like Porcula and Hylochiertos^ I have been 
compel led to rely upon dried skins in the British Museum. 

The only rare species examined was the Pigmy Hippopotamus, 
of which a .single old male example, presented hy the Duke of 
Bedford on December 16, 1913, died February 11, 1919. 


Section SUINA. 

Family Hippopotamidje, 

CH(£E0PSI.S LIBERIENSIS. 

Owing to its smaller head, much shorter body, and relatively 
longer legs, the Pigmy Hippopotamus differs markedly in 
external appearance from its larger ally. It was generically 
Pboc. Zool. Soo.-^1923, No. XXXV. 35 
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separated from the latter, owing to the loss of a pair of incisoi’ 
teeth in the lower jaw. 

Tli^lmuzzle is provided with short scattered bristles, but, apart. 
Text-hgiire 30. 



Hind foot of ChoPt^opsis liWriensis trom above. 


Text-figure 31. 



Th« same fiDm below. 


from thfwse, the facial vibiisste characteristic of the normal terres¬ 
trial mammalia appear to be unrepresented. The nostrils are 
widely separated, oblique, valvular slits, capable of being tightly 
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olosevl, and l(;ok forwards and upwards from tlie summit of the 
iiiiiz/de. There is no iliirerontiaterl idiinariuui. 

The eitrfi are small, simple, and, like the nostrils, ca,pal)le of 
l>eing tii^htly closed. Tlie hollow of tlie ouler side is furnished 
with three soft, rid^e-like thickenin;*s whicli, when the ear is 
folded, are pressed together so a.N to blocdc the oi ilice. (Text- 
tig. 33, A.) 

T<‘xt>tiguro ‘‘2. 



A. fore foot of Chrrropsis liberiemis from below. 

15 & 0. The SHine foot from tho outer and inner sides. 


Theyjjef are of the most primitive type found in tho Aif io- 
dacbyla. They are symmetrical or nearly so ; the tips of the 
four toes rest on the ground, and witii the help of a well- 
developed plantar pad support the weiglit of the animal when 
walking or standing. 

fJThe two main digits, morphologioiUly the third and fourtli, 
are united for the greater part of their length by integument, 
but they are not tightly and compactly welded together. The 

35* 
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depression between them on the nppei* side is tolerably deep; 
they can be separated to n coiisidemble extent, find their distal 
ends carrying the hoofs are free. Tlie hoofs 111*0 stnall and 
bluntly pointed, and there is no clear line of doinareation 
laterally between their edges and the area of flat horny integu¬ 
ment constituting the sole of the loo. 

T)ie lateral digits are innoh sin.aller, are free from AV(*l))>ing. and 
the small hoofs encircle their tips. 

The sole of tlie fuot is covered with naked wrinkled skin. < hi 
the area between the ])lantar pad and the edi^e of the webbing 
uniting the two larger digits theie is a shallow depi i'ssion whicli 
may be glandular, but I was unable to in\estigat(> its nature by 
sections. 'Fiie plantar pad is irregularly iieart-''ha})tMl. b(*ing 
narrow and iiieu‘ or less Inii'Catod m front, wliei(‘ it stands up f«s 


Text-figure o*>. 



A. Knr of Charopsis Uho'icnaiti. 

B k C. Dorsal and lateral \ iewa of the tail of the haiae. 


a Aell-deflned horny cushion, and widely rounded behind, where 
it is ill-deflued and gradually blends with the integument, above 
or l:)ehind it. (Text-figs. 30-32,) 

There is no marked diffei*enee in size or structure lie tween 
the fore and hind foot, except that in the latter tlm two 
smaller digits ai*e alike in size, whereas in the former tJje 
outer digit is considerably thicker and larger than the inner. 
TliivS is the only ^Mirticular in which thei'e is distinct j^sym- 
metry in tiie feet. 

The feet of living examples of Hippopotamus amphihim 
that I have seen differ from those of Choaropsis liherimims in 
being much more compactly built. Theie is no great diffemico 
in size betw’^een the four digits, and since they are much more 
closely united by integument, the feet ai*© incapable of the 
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expulsion observable in Charopsia, lii tlie greater freedoru of 
the digits the latter genus stands nearer to the Snidje 

The tad is short. Its l>ase is broad with eon vex edges, but 
its distal lialf is iliin, parallel-sided, strongly compressed, and 
providiMl with stiff short bristles. It serves apparently merely 
as a eovtu’ to the anus, and in the female of tlie g(*iutaroritice as 
well. (Text-Iig. 33, B, (J.) 

Tliey>e>//if is (piite simple, cylindrieai for the gr(‘ater jiart of its 
length, ainl somewhat abruptly atteuuattMl at the apex, the 
orifice being terminal. 'J1ie penis is like that of aVk-s scrofa, but 
has no .^pil■^il twist when retiMete<l. 


Family SrjD.E. 
77 / /’ Ji/f iit nrhi m . 


general cliaiacter of tlie rliiiuirium in the Sui^la* is well 
knoNMi. It. a movable disk, the upper and lateral edges of 
which pi'oject to a greater or less extent be\ond the skin of the 
nnizzh*. It.s anterior moist surface is nearly flat, its upper 
]>ortion being nearly naked, ami the lower covertal with 
short, stiff*, spaivse hairs. The area below the nostrils is usually 
wi<lei' than tlio area above them, and the edges are, generally 
speaking, <*onvc\, alt,(iougli the huver is less curved than the 
upper. The nostrils look straight forwards, and aie set on each 
.^ule of the middle line of the disk some distance apart. TJiey 
do not extend to its lateral e<lge, the lateral narial slit being 
absent or sc* shoit as to be jiractically negligible. Their inner and 
upi>er edgf^^ are sharply tlefiiied, but tlie outer blends gradually 
with the ;nlja(*ent .surface of the rhinarium. 

In most of the gc*nera of the family— Siis^ Potamocharus^ and 
{Ta;iatffn( and Pecan )—the variation in shape and 
.structure is comparatively slight, and tlu^, difl’erenccs shown in 
the sketches may be indivj<bial ami not sja cific or generic. In 
all these cases the median heiglit is less than the greatest tvidth 
by about one-fourt Ii or less, and the sides from the widest points 
a little below* the nostrils are inclined iiiwanks and upwards in 
a nearly straight line to the curved summit, and the distance 
between the nostril.s is more than one-third but less than one-half 
the median height. 

In an exam}*le of tSus scrofa the Avidest part is just below the 
inferior edge of the nostrils, and the infero-lateral margin is 
rather markedly convex, ancl the sides from tiie level the 


* In the tuauuteil .specimen of ItippopoUimus amphibius in the Natural History 
Museum, the characters of the feet here monlvoned are not so apt)arent. The 
approximate etjuality between the four flijtits is seen, but thei*e is a deep d<’pression 
between the second and third, makll»^? the fwt look inor© hkc those of Chaervjmii. 
This, however, is probably due to the shrinkage© of the interdigital tissue with 
drying. ^ ^ ^ 

t Fo^ convenience I retain in this paper the old familiar name JMcotyles for the 
Aiftancsau Suidie. 
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nostrils slope upwards and inwards witli n slightly sinnons curve 
to the najTowed, rounded snininit. Tn >V. Jencomtfsiax the 
greatest width is about midway hetueen the nostiils and tlic 
lower edge, whi(d\ is straighter than in A, scrofn, and the height, 
ns compared wdth the nidth, is considerahly grejiter than in the 
latter. (Text-fig. 34.) 

Jn Potamoch(vrti6 pnr(nts the U]«])ev edge is much more \\idely 
rounded than in tJie two speeies of aS'//.*?, and the infevo-lateual 
margiiivS at the whlest. })Mrt of tlio rhiimiiinu below the !e\ei of 
the nostrils is not so widely ronmled, the edge froui that, point 
incliniiifir inwards and upwards, being very lightly concave. 
(Text-fig. 35, K) 

Text-figure 34. 



C D 


A, B, Front and side views of rliiimriimi of Ntts JeucomifstoT. 

C, 1). The same of tcrnfa. 

In two sj>ecies of Peccary, the collared (I), iajacn^torquutns^ 
and white-lipped (/>. the rhinariuin is as wide 

on a level with the upper edge of the iiORtril ns i)elow that 
point, which is not the case in Sub or Potamochart(s» (Text- 
fig. 35 0.) 

In }%aeochwru8 the rhiiiaiiurn differs from that of the genera 
described above in several particulars. It is about twice as wide 
as high, has a lightly convex upper edge, the lateral margins 
strongly convex round the nostrils, and sinuously concave below 
whei*e they form a definite angle with the lowei* edge, which is 
lightly concave, especially in the middle line, (Text fig. 85 A.) 

It is not possible to determine the exact shape of the riiinaria 
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on dried skins; but so far as 1 can judge from material in the 
Natural History Museum, the rhinarium of IJylochijerus is rela¬ 
tively mucli larger than in Potatnochiems, and approaches in 
relative width that of Phacochtrrus. 

Porcula, as might be ex]>ected, aj>poars to resemble Sus in the 
shape of this organ. 

Text-liglire 35. 




A. Front view of rliinariuin of Phacochcerus africanifs. 

B. The same of Pofamochoervs j/orcu^. 

0, The same of IHcofjffes pecaru 

The following table of measurements in min. will show the 
principal distinctive features of the rhinarium of Phacvcharifs as 
compared with that of the other genera:— 



1 

Height, j 

wT- 1*1 Distance between 

Sas scrofa . 

04 

88 

23 

hucomysiax . 

55 

03 

18 

Potamocho&i^iB porciis . 

51 

63 

19 

Dicotyles pecaH {lahiatuB) ... 

43 

57 

18 

PhacochcBrus africaum . 

52 

112 

53 
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The Facial Vihrissce, 

The full completnent of facial vn)rissap characteristic of the 
Mammalia can sometimes he detected in the SuidfiB, but 1 have 
failed frequently to trace the geiial tuftSy owing to their being 
either suppressed or indistinguishable in the thick clothing of 
coarse hair which generally covers the cheek. The inystacials 


Text-figure 36, 



A. Side view of head of Potamochoema porous showing facial vibriRaa?. 

B. The same of Dicotplas psoari, 

C. Base of th# ear of P. porcua. 

are relatively short and scattered, and apparently of less import- 
anc5e than the others, probably on account of the prominence and 
sensitiveness of the specialized rhinarium. The lower Up is 
always provided with scattered submentals approximately as long 
as the mystacials; but the superciliaries and suboculars are 
always long and plentiful as if the protection of the eye was of 
importance. Typically the interramal tuft is composed of about 
ban a dozen moderately long vibrissee. 
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In the two species of Peccary {D. tajaca and pecari) I have 
found all the tufts developed as described above, and, in addition, 
the two genal tufts, the lower situated in a line with the slit of 
the mouth and beneath the anterior angle of the eye, the upper 
higher up and beneath and behind the ])osterior angle of the eye. 
(Text*fig. 36, B.) 

In Potamochwriut porous the ocular and interrainal vibrisste are 
well developed, and I detecte<l two genal tufts, the upper situated 
as in J)icotyles, the lower set very far back l)eneath the base of 
the ear on tlie angle of the lower jaw. l^he upper tuft, however, 
was only distinguishable from the normal coarse hairs of the 
cheek by rising fi*om a low integumental swelling, and the 
homology of the lower tuft wdth that of JJkotyles is rendered a 
little doubtful by its abnormally backward position., (Text- 
fig. 36, A.) 

In drie<l skins of Porcida salvaula the buccal, ocular, and 
interrainal vi])rissa" are normally 4leveloped, but the genals are 
indistinguishable. 

In rhaoochctms the buccal and ocular vihrissa3 alone seem to 
}>e constant. In one case I detected a few bristles set about 
one inch below the suhocular wart, wdiieh I helievo to represent 
the upper genal tuft; hut I coidd find no trace of the lower genal 
tuft, unless a short row of black bristles beneath the white fringe 
on the cheek is to 1)0 referred to it. The interrainal is repre¬ 
sented at most hy one or two long bristles. 

In dried skins of Jlylockcrrns the buccal and ocular vibrissa? 
are as in Phacochorm^ but the genals are not traceable in the 
long hairs of the cheek. I may here add that the fringe of pale 
hair on the cheek in llylochieras seems to overlie an area of skin 
with s]»eciai glandular activity. 


Tfis Ear, 

Boas (Die Ohrknorpel . . . der Baugethiere, 1912) describes and 
iigiiics the ears of Sm scrofa and Dicotyles tajacn, Each is 
provided with three supporting ridges, the anterior of which is 
curved bnckwaids at the base, where it arches over a deep groove 
bounded below by an oblique thickening or ridge, which is itself 
defined by a deep groove from the basal thickening which descends 
to the auditory orifice. The anterior edge of the pinna is turned 
l^ackwards in both genera, and the jiosterior edge as well in 
Dicotyles, At the base of the anterior edge there is a small 
excrescence. 

In Potainochos^m porem the anterior edge is folded backwards 
at the base, but there are no definite tragal or aiititragal 
thickenings. There is a feebly-developed anterior and posterior 
supporting ridge, and the former rises inferiorly close to the 
Imsal thi<^ening, which is divided into an upper and a lower 
part by a deep groove or deft. The part above this groove forms 
an abbreviated longitudinal thickened ridge, well defined in 
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front, but blending behind with the integument of the e^ir. Jt 
suggestively resembles tlie supratragus {plica principalis) of the 
ear of typical mammals, the retention of which in the Suidte 
would be of interest, but Boas does not identify it with that 
ridge. The part below the groove descends into the tubular 
part of the ear, and is pierced inferioi ly by the auditory orifice. 
Its upper edge, just b(uieath the supratragal ridge, is raised 
posteriorly into a rounded excrescence. (Text-fig. 30, C.) 

Tlie ears vary in size and shape according to the genera. J u Sus 
scrofa and l^otamochtcrm porcns the posterior edge is lightly con¬ 
cave above and widely loimdt^d below, the apex being more elon¬ 
gated in the latter than in tlie former genus. In Phacocharns the 
posterior bordei* is not widely rounded interiorly, but is oinarginate, 
and above the eniargination there is an angular lappet. 

The Feet. 

The feet of the Sui<la3 differ from those of the TIippopotami<l{e 
in that progression is }>idigital, the w’eight of the body resting 


Text-figure 37. 



A, Lower view of foot of Sus scrofa, 

B. Section of foot of the same. 


upon the hoofs of the second and third digits, those of the first 
and fourth at most touching the ground with their tips. Thei e 
is no median plantar pad, but the third and fourth digits are 
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provided heneath witli two lioriiy pa<ls l)eliiiid the nail of the 
hoofs, coustituiing a pair of heels. 'I'lie nails of these <ligits are 
narrowed apieally, Uattened on ilie inner sale, and tit together 
like those of typical rueiinant Artiod;tctyles. 

Except foi* the well-known variation in the ea^e of Dicotyh'f^^ 
wliere the fourth or outer digit of i iie Jiind foot a]>Nent, tlie 
inner being retaine<l and used for ^cratrliing, I lie feet of the 
different genera and spetn’es of Pigs are vtay innch aliio*. The 
interdigital depression is sliallow, sparsely liaii v, aial not glan¬ 
dular, and the hai'k of the pasterns and fetloek to a point 
just above tlu' lateral hoofs is usually naluMl, althougii iu 



A. Low(‘r view of left land foot ot T>icotyIcs. 

B. The same from the side. 

C. Lower view of foot of £hacochct»'us, showing the fu^ioii of the heeh, 

an example of Sm scrofa there was a median line of hair extend¬ 
ing almost down to the heels. The foot of Phucochoerus differs, 
however, from that of Dicoiyles^ Sf(s, Porcnla^ and Poiainoch^erns 
in having the heels united; hut the degree of fusion is, 1 tuink, 
variable, although in some cases it is very ma,rked and practically 
complete. Judging from dried skins, IIyloch4x*ru$ has separated 
heels like Potamoehcerua, (Text-figs. 37, 38.) 

I have found no specialized glands in the feet eitlier of 
DiootyUs or Phmochmrm^ and with regard to the incidence of 
the glands that have been recorded iu other genera, further 
information is required befon? definite conclusions can be reached. 
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Those 01 ) the carpus of the common pig are well known, and are 
said to occur in both boars and sows. 1 llgm^jd and described 
them as seen in a wild boar, Sus acrofa^ but I subsequently failed 
to find a trace of them in a sow of this species and also in a sow 
of the Japanese species, Sus leucomysta^^ and 1 similarly failed 
in the case of a boar of the Indian sp^'cies, Sus cristoixa^ 

I have had no opportunity of studying further the peculiar 
glands in the feet of the male of Potamodicertcfi porcua, which 1 
described a few years ago (Proc. Zool. 8oc. 1916, p. 747), and 
can add nothing to the original account. 


Section TYLOPODA. 

Family 0 a m e l i n a: 

77ie }fnzzle* 

The facial vibrissa; in this family are so poorly develo})ed as to he 
practically negligible. 

Text-fignre .*19. ^ 



A. Metatarsal p;lan(i of the Alpaca }jlnm(i). 

11. Muzzle of Iwzma huameue with the lip-s spread and the nostrils 
dilated. 

C, The same of L* vicugna with the lips only partially spread and 
the nostrils nearly closed. 

The muzzle has the upper lip completely cleft, the two halves 
being freely movable and separated by a philtrum of naked ^in, 
which extends down to the premaxillary gum-pad against which 

• In all the examples of Xania that I have dissected, and in the one example of 
Camehm mm§daHu$, I found the so^alled ** water-oells ** of the rumen pached 
with food and not ftUed water. They tm no dSttht primarily 
and secondarily become tilled with water in QamOui when food is ntioUniaable. 
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the lower incisors bite. The two halves of the upper lip liang 
down on each side of this pad. The iip[)er surface of the nose 
and the area all round the nostidls^ which are elongated dilatable 
slits, ai'e covered with line short hairs. 

In Laiaa tncnfjna and huamtctis* the inteniariul septum is 
liairy, and the pliiltruin ij» a short area about twice as long ns 
wide wht n expanded. (Text-Hg. 31)« B, (J.) 

The muzzle of (\tmelns closely resembles that of 

'fext figure 40. 



A. Muz/ll* of (\im€/us aromedarins with nostrils nearly closed. 

B. Nostrils of the siunc dilated. 


Lama^ but is mucli deeper below the nostrils and has the phil- 
tniin very much longer. Inferiorly, moreover, the philtnmi is 
continued on each side as a narrow strip along the inner etlge of 
the lipSj while it is slightly expande<i above and abuts against the 
inner ends of the nostrils. The nostrils are long and vahuilar, 


♦ In Lydekker's Catalogu<^ of Ungulatoa, ir. p. 302, the Huanaco is cited ok 
X citfiff on the assumption that it is the wiki form from which the 

domeaticated Llama and Alixica were derived. The difleienoea between the wild 
and the tame animale are, hou'ever, too well marked to warrant the onqualided 
aooeptanoe of that opinion. The Llama, indeed, may represent a species wboll> 
rtelaimed from the wild state. 




544 


MR. R, I. POOOOK ON THE EXTERNAL 


and are lined for some distance inside with short hair. (Text- 
iig. 4d, A, B.) 

'Ilio com]>lete cleavage of i he upper lip hy a philtrum, and the 
mobility of its two lialves inferiorly wliere llioy project below and 
on each side of the premaxillary gum-pa«h nre characters of the 
Tvlo}H)ila ;is remarkable as any that are usually cited as <liagnostic 
of that section of Artiodactyla. 


'/Vtr On'ipital Of and of (tain el us. 

In mv ]>ftper on the Specialised cutaneous sceid-glamis of 
Ruininanfs (Proe. Zool. Hoc. 1910, p. 1 «leseribed the 

occipital iiflaiid of ili<‘ hvo s]>ecies of ('"amrffis as obsorvahlo on 
the living animals, i there slated tliat there are a })air of such 
glands. That was an error due to the interpretation of the gland 
hy totich. Tliere is a single gland, about as wid(^ as long an<l 


Text-figure 41. 



A. Tmnsverse 8t*c1ion of tlx* occiRitftl j?l;nid of Camelus (irome>larius, 

B. Louffittuliaal «oction of tha same. 

C. of ear of jMma trieujfna* 

D. The same of Camelus dromedatius, 

Govovei with hair. It is composed of thickened skin, which 
gradually thins out marginally where it runs into the norma! 
skin at the back of the head. Its lower half is rather thicker 
than the upper, and in the middle there is a wi<le and tolembly 
deep longitudinal depression, and it was the i*esulting biconvexity 
of the ^nd which deceived me into thinking there were two. 
(Text-fig. 41, A, B.) 
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Tht>. Ears. 

The oars oi niv lon^, narrow, and jxdntrd’’". On their 

inner surfa(‘e they are stron^4h«‘ne(n>y two loni^ntndinal ridge>. 
The posterior of these is slightly ohlitjue, and doe,> not descend 
inf(‘riorly into tiie posterior portion of the ear. The anterior is 
straighter, and interiorly rises close to the hasal thickening, 
which foi’Mis a rounded ])ioininenee. I'his thickening is pieiced 
heh>w ])\ th(‘ audit,ory oritice. Th(‘se ears are r(*inaikal»iy like 
tliosc of the ty))i(‘al ilnnnnant Ai titalactyla. (Textdig. 41, C.) 

The ear <jf Canndifs dr(nnt**1 arias is niucli shoiter and wi<ier 
and less freely inovahle ou the head than that of Laiaa. 'J he two 
internal ridges are soft, low, siinl short., and prohaiily little more 
than fnnctionless vestigt‘sof tiiose present in Ltnna. The basal 
jH’oiniinn; a* is tolejably similar to that of Lama, but at its u]»por 
extremity Ibere is a def-p trans\eise gn‘oo\e cutting oft a ri<lge. 
the j»onition and structure ot which suggest its homology witb 
the supratragus of nuimal mammals. The posterior extremity of 
tlie ridge turns upw’aids Ircdiind the base of the anterior of tlie 
two soft ridges ai)ove mentioneil. (Text tig-. 41, D.) 


77fc Eei t. 

In Lama tlie feet are long and narrow, eaeli of the digits 
being [iiHivided with an elongated cushiondike pad, rounded 
heliind and narrowe<l in front, wlicre it runs into the small, 
sonuwvliat nail-like hoof. I)istally the digits are capable of being 
widely separated by a ihe}) cleft between them. Behind this cleft 
the soles are united, hut the extent of their fusion varies to a 
certain d«*gree. In an example (»f L. tjlama the fusion was so 
complftto as obliterate suj>erti(dally all trace of the line of 
junction. But in L. ricuijaa there was a tolembly deep, wide, 
and long gioove between them. A similar but shallower and 
narrower groo\e sepaiateil the heels in an Alpaca: and in this 
animnl the cleft between the digits extended half-way along 
the soles, wdiereas in L, glama and L. ricagna the interdigital 
cleft was shoHer. On the upy»er side of the foot there is 
a long, deep, interdigital depression lineil wdth glandular iutegu- 
ineut, secreting a w’axy suhshince smelling like the urine of 
Mas viasculus. In i. viengua and L, glama the floor and sides 
of this depreasion were naked, hut in an Alpam they were clothe<l 
with hair for the most part, only the distal edge of the <lepres8ion 
l>eirig naked on both fore and hind foot. On the latter the 
proximal deepest portion, where tlie skin is most active, was also 
nake<l, whereas on the fore foot the coiTesjx>riding spot w^as 
clothed with short radiating Jiairs. (Text-figs. 42, 43.) 

In the Proceedingsof this Society for 1916, p. 748,1 described 
and figured the two metatarsal glan<ls of Lama ricugim. The 

* In the donw^sticntiid ra<Hi8» Imt wot in the wild ^peckg, the tips of the ears are, 
typically at all evaata, curvetl sUg^litly forwarda. 
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Text-figure 42. 



A, 1?. Upper and lower views of foot of L/iwm i^lnma (Alpaca varietj » 
C. Section of foot of Lama glama (coiiiuuni vnrietv). 


Text-figure 43. 



A, B. Tpper and lower riewi of huemaouB^ 
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luikc^d, depressi^d g]aii<lu]ar area, ov'erJappecI by hair, was a))Out 
four times as long as wide, and gradually iiarnAved at its distal 
end. Jij a nude Al}jaca- the glandidar area \Aa.s more exjxjsed 
tlian ill th(‘ Vicuna, was not depressed hut flat, and was only 
o\ei']apj>ed by liair at tlie ext.reme margin aliove distally. Jt was 
also shorter and dillerently shaped, its length being 1 ' inches and 
its l)!*eadth j ol an inch; the lower border was sinuous!v convex 
and the upper ha<l a suhmedian bulge; its proximal and distill 
emls were apj'roximately equal in whlth, tlie former being 
7] inches from tlie hock, the latter 5 inches from the fetlock. 
(Text-fig A.) 

The feet of (^antehis iJroinedarivs are more speciidizetl tiian 
those of Lama. The two digits are fused nearly u]> to the hoofs, 
so thill their under -i<h*s form a continuous sole, alujut sis wide as 
long, with iit most a shiillow, irregular, median erease to mark 


Text-figure 44. 



Upjii'r view of foot of Camelua dromeflaritu. 

the line of union. At the digital end of tlie sole there is a 
toleraifly dee]> angular emargination where the digits aiv free 
jind diverge from one another. The fore foot is both wider and 
longer than the hind f(K)t, and in the specimen examined was 
narrowed posteriorly, the hinder edge of the sole, or heel, show ing 
a shallow angular emargination. In the hind foot, on the con¬ 
trary, the posterior border of the sole was convexly rounded, and 
formed a continuous curve wdth the lateral mai'gins, which, like 
those of the fore foot, were tolerably evenly but lightly convex. 
This hind foot was asymmetrical. the inner digit being larger 
than the outer, and the proximal cleft hetw'een them w'as twisted 
eottemaily at its dee|>est part. On the upper side of both fore 
and hind foot there is a deep, long interdigitaJ depression lined 
throughout with hair, and glaindulnr, the secretion having a 
strong odour like the urine of J/«s mmcuhm The skin of the 
Pkoo. Zool. «oc,--ld23, Ko. XXXVI. 36 
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sole is not very thick at the heel, but it thickens towardthe 
hoofs, forming a strong junction at this point between tlie two 
digits. Tlie inner surface of each digit between tliis junction and 
the hoof is naked. (Text-figs. 44, 45.) 

The Penis* 

Athough the penis in the Oameli<i® has been previou.sly 
described, this organ in the Manunalia generally is so important 
from the systematic standpoint that I venture to draw attention 
to the profound differences it exhibits in this family from that of 
the rest of the Artiodaetyla. In the latter tlie glans is ahv.ays 


Text-figure 45. 



C 


A, U. Lower view of fore and hind foot of C. dromedariu$. 

0. Section of foot of the same. 

soft and flexible. Considering its length, it seems remarkable 
that in no case has an os penis or baculum been developed. In 
the Oamelid® also there is no baculum, but the tip of the glans 
instead of being soft is rigid, hard, and apparently cartilaginous. 
The apex, moreover, is bent sharply to the left, like a stout hook, 
underlying and ap^rently acting as a ^uard to the slender, 
straight, forwardly directed process, at the tip of which the genito¬ 
urinary orifice opens. 

In the Alpaca and in Lama hmnaom the hook is simple and 
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iioaily hi tlu* latter it is sl(‘ii(ler. aiifl is \>eiit at right 

angles to tiie axis of the glans; wliei'eas in the Alpaca it is 
stouter, and is hent at an ohtuse angle, hi ('ainf^lan droinedarhis 
the hook foi IDS an almost rectangular heinl, hut is slightly curved 
and lias a lightly conv(*x nntcrioi* and a concave [.(jst.(*rior e<lge. 


Text-figure 1(>. 



A. Tip «»f ut Jjiihhi from abo\t‘ 

H, (Lower aii*l apj-or of tiu* sanir of Jj. (fla,>ui (Alp i 

l>. Tin* 'junr (»f CtiuifJu» di'-* neJantiis fiom jilxur. 

Externally on tin* right '•nle it forms a shoulderdike exciessence, 
iletined jvostenoiiy hy a deep concavity from the main paitof the 
glans ; and on tla* left side tiiere is a soft projecting lapped on the 
glans behind and heiumih tlie isise (*f the lutie jirocess carrying 
the genito-iirin.iry oi ilice. (Text-iig. 40.) 


36 » 
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IM). A Rovision of fho Family Pantoi»hthalmii)^: [Diptera], 
wifh l)oscrij»tioiiH of New Species and a new (Jeniis. 
l>y Major R. K. Ai sten, D.S.O., F.Z.S. 

'I{e<*(»iv«<l Ma\ 20, 1023 : Head 12, 1923.] 

(Text-figures 1-11.) 

Tahle of ('ontkst*'. 


{(i) I tit i oducl J'tii iukI Arkixjw l(*d:;iiients . . ool 

Dililiopnipln . oVJ 

(r*. al IMstrjhutj<»n o,V2 

(ti) Tavonoinu Po'^itnn. oo i 

u) li(>dil\ l»n»W'ii*'><)tis in f*aufophf/uilhitd<r With 

th(Kt‘ of FA(V]*ti{)iuill 3 ' LaiiTC Dipt'^ra Felon^iu*:: to 
otln r Faunlirs. — (tiantism. . 651 

I .iiul Bionomics . 556 

{(f) l^oudo.ParAMtos 55S 

ih\ i*'!^t^Mnaln• Boition 550 


(a) fntroflnctioti and AcknoirJed\jnients, 

In .spite of, as eoinpaivd with the vast majority of Dipteia, 
imp.‘sing size ami striking eoloration—characters likely to attract 
till’ attention of (V'iloctors in counti-ies in which the tiics forming 
tin" subject of this paper are found—f^lntophthaIlni(i«a^ (formerly 
known as Acaiithomeridjv) are singularly rare in collections. It 
IS ditiicult to suggest even a possible reason for this, unless it is 
to he f<unid in the habits of the adult insects, which probably 
^{leml nn>st of their time in the depths of Neotropical forests. 

At the' present moment the series of these great Dipt era in the 
British Museum (Natural History), though doubtless the most 
extensive in any collection in Europe, consists of only sixty 
specimens. These, however, include no fewer than twenty-four 
examples from the collection of the late M, J. M. F. !5igot, 
which Mr. J. E, Dolliu, F.E.S., ha.s most generously presented to 
tlu^ National Oolletdion during the preparation of this paper. 
The fact that among ISf. Bigot’s series of specimens arc the 
tyjves of live species, described by himself, Mactjimrt or Bellardi, 
rcmlers this addition {veculiarly valuable, ami its timely accpii- 
sitioii has enabled the writer in the course of suljseipient pages 
to eliici<late for the first time a considerable amount of synonymy, 
it is therefore a pleasant task hereby to express to Mr. Collin, on 
behalf of the Museum, sincere thanks for his public-spirited and 
most welcome gift. 

Acknowledgments are also due to Professor E. B. Poulton, 
F.tt.S,, F.Z.K., for the kind loan of the Pantophtbalmid materiah 
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amounting to twenty specimens, in the Hope Department of the 
Oxford University Museum; and to Dr. Hugh Scott. F.E.S., 
for similarly allowing the author to examine a female of l\mt~ 
ophthalmm chtmi Enderl. and a larva (represented in text-fig. 1, 
on p. 557) of P, tahaninus Thunb., botli of which aVe the property 
of the University Mtiseum of Zoology, Cambridge. 

It only remains to add that, unless otherwise stated, all speci¬ 
mens mentioned in the following pages, including the types of 
new species, are in the British Museum (Natural History). 


(b) Bibliography, 

Apart from descriptions of genera and species already pub¬ 
lish^, references to which will be found in the “ Systematic 
Portion ” (h) of this paper, the more important items comprised 
in the scanty literature of Pantophthalmidse are the following :— 

Brauer, Fr. —Description of a dried larva of Pantophthidmus 
{xicanthomera) franenfeldi Schin. Denkschr. K. Akml. 
Wiss., Math.-Naturw. Cl., Bd. xlvii. p. 25, Taf. ii. 
figs. 25 «-25 0 (Wien, 1883). 

OsTEN Sacken, Baron 0. R.—“ Fam. Acanthomeridsp,” Biol. 

Centr.-Amer., Diptera, vol. i. pp. 63-68 (1886). 

Fiebrio, K. —“Eine morphologisch und biologisch interessante 
Dipterenlarve aus Paraguay (Aamtho^nera Urel’nincnrti 
sp. n. Fiebrig).’^ Zeitschr. f. wiss. Insektenbiologie, 
Bd. ii. pp. 316-323, 344-347, figs. 1-19 (1906). 
WiLLiSTON, 8. Family Acanthomerid®.'^ Manual of N. 

Amer. Diptera, 3rd Ed., pp. 173-175, figs, 2, 61, 62 
(London: Wm. Wesley k Son, 28 Essex Street, Strand, 
1908). 

Ekderlbxn, G.-—‘‘ Die Dipteren-Familie Pantophthalmi<ljB.'' Zool. 

Anzeiger, Bd. xli. pp. 97-118,, figs. 1-15 (1912). 
Enpeblein, G,—<‘Weitere Beitrage zur Kenntnis der Pant- 
ophthalmiden.^’ Zool. Anzeiger, Bd. xliv. no, 13, pp. 577- 
586 (July 28, 1914). 

Hermann, F.—“Ein neuer Pantophihcdmus nebst kritisohen 
Bemerkungen fiber die Systematik der Pantophtlmlrniden 
(Dipt.).” Deutsche Bnt. Zeitschrift, Jahrg. 1916, pp. 43- 
49, Abt. 1, 2 ri916). 


(c) Geographical Dieirihution, 

PantophtliaJiahJ® are confined to the Neotropical Region, 
where, however, their range is wide, extending from Mexico to 
Paraguay, and including at least a portion of the West Indies. 
It is true that, as pointed out by O^n Sacken {he, cii* p. 66), 
Thunberg’s statement (o/. infra^ p. 562) as to the provepance of 
the type of first species of this 

family to be describsd—‘‘still requires confirmation.^ Nevertbs’- 
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less, considering that some eleven years ago the same species (sub¬ 
sequently regarded by Knab as new, and described by him under 
the x\2im^Pmitophtlwlmu6 fa 8 t'U 08 ti 8 )v/fiH found by Mr. F.W.Urich 
breeding in Trinidad ; that, as is well known, the Dipterous 
fauna of the West Indies generally is “ essentially a common one, 
with a strong South American facies * ; and that the islands of 
the Lesser Antilles are on!}'' separated one from another by short 
intervals of sea—tliere can be no real reason to doubt the accu¬ 
racy of Tliunberg^s century-old assertion that the type of this 
species came from St. Barth^lemy I. 


(d) Taxonomic Position, 

Willi8ton(‘North American Diptera,’ 3rd Ed., p. 175,1908), who 
places the “ Family Acanthomeridte between Stratiomyiidae and 
Talmnida^, writes:—The relationships of the family are very" 
close indeed to the Stnitiomyidje, ami the families might, very 
properly, be united.” Kertesz, however, in voh iii. of his ‘ Cata- 
logus Dipteroruin,’ published in the same year, gives the families 
embraced by ihe volume in the following sequence; Stratio- 
myiidic ; Eriimidae (Xylophagidfip); Ccenomyiidie; Tabanidae; 
Pantophthahuida*: Bluigionidse (Leptidaj olim), Enderlein, on 
the other hand (Zool. Anz., Bd, xli. p. 97, 1912), considers that, 
from a phylogenetic standpoint, the Pantophthalmidae^ are extra¬ 
ordinarily closely allied to the Xylophagid® and Ccenomyiid®, 
and that the morphological rtdations hetw^een all three are so pro¬ 
nounced that they might be regarded as groups l>elonging to a 
single family, namely the Xylophagid®. The latter would then 
be divided into the subfamilies Xylophagin®, CoBnomyiin®, and 
Pantophthalmiiue. Remarking that the presence or absence of 
spines on the scutellum, the relative size of the head and differences 
in bodily shape, whether slender or thickset, furnish insufficient 
grounds for the sepamtion of families, Enderlein proceeds to 
show with the help of a diagram that in venation also the dif¬ 
ferences between Pantophthalinidw, Xylophagid®, and Cmno- 
myiidte are unimportant. Hermann, in his paper published four 
years later, while criticising Enderlein somew’hat severely in con¬ 
nection with other details, nevertheless (Deutsche Ent. Zeitschr., 
Jtthrg, 1916, p. 47, 1916) expresses his complete agreement with 
him (and disagreement with Kertdsz) in respect of the closeness 
of the relationship l>etween the Pantophthalmid®, regarded as a 
family, and the Xylophagid® and Cmnomyiid®. 

There can be no doubt that the views of Enderlein and 
Hermann as to the systematic position of the Pantophthalmid® 
are correct, and indeed, in order, to be satisfied upon this point, 
it is only necessary to compare two representative species, sucli 
as PantopMh^zhivm Wied. and Xyhphagns rujU^pa Lw. 

In view of tihe life-history of Pantophthalmid® (vide infm (f)), 

« WIlHfftoa, Truitt. ISul. Soe. Load, im, p, U& {imh 
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it is perhaps worth while to recall that the preliminary stages of 
Xylophagidae and C<enoniyiidfe are also asi^ociated with ti’ees, 
a]l>eit in a dead or mouldering condition, the larvee, which in 
the case of the two latter families are carnivorous and predaceous, 
living in decaying wood and under bark. 

(e) Bodily Bwiemiom in Pantophthalmida* compared with those 
of Exceptionally Large Dipiera hdonging to other Families, — 
Giantism, 

Although, as will be seen directly, in wing-expanse, and of 
course in length of leg, PantoplithalmidsB are surpassed by 
certain Tipulidae of abnormal size, while length and wing-expanse 
in the largest species are about the sfiine as or somewhat beloAv 
the coiTesponding dimensions of the largest representatives of the 
Mydaidffi, the members of the present family as a w'hole are 
undoubtedly by far the hulkiesty and thei-efore the largest of all 
Diptera. 

Among slenderly built Diptera, the largest forms are to be 
found in the TipulidfiB, wherein, as regards actual size, certain 
species of the genus Ctenacroscelis Enderlein are probably with¬ 
out existing rivals. Thus, a male belonging to a variety of 
Ctenacroscelis hrohdignagius Westw., from China (N.-W. Sze 
Ohuen), just over 39 mm, (1^ inch)in length, has a wing-oxpanse 
of 104 mm. (rather more than 4 inches), while the outstretched 
legs cover an area at least 6| inches in length by 5 inches in 
breadth. 

Although the family Mydaidi© includes a number of species, 
the representatives of which are of motlerate dimensions, certain 
members of the genus Mydm^ which are among the largest 
of Diptera, are relatively gigantic. By way of illustration, 
mention may be made of Mydas prcegrandis Austen, a male of 
which from Brazil has a wing-expanse of 85 mm. (between 3^ and 
inches), while the length of this insect, exclusive of the long 
and prominent antennee, is 48 mm. (between 1| and'2 inches)*. 
The dimensions of this species, in fact, as represented at any rate 
by the type and paratype (both males) in the National Collection, 
are but slightly larger than those of the somewhat aberrant re¬ 
presentative of the Pantophthalmidie originally described by the 

♦ Writing with reference to what is almofit certainly the female of this speciee, 
of which he gives a life>size illustration derived from a photograph, Williston 
(N. American Diptera, w. 16,17, fig. 1,1608) ihruiahes considerably higher measnrts 
ments, remarking :—** The largest specimen of a fl)r of which 1 have knowledge is 
that figured herew7thi.natural size, pertaining to an indeterminable species of 
irom South America > The length of this specimen from the tip of the antenno to 
the extremity of the abdomen, is sixty-seven millimeters, or, omitting the antennm, 
dfty-two. millimeters; the expanse of wings one hundred and seventeen millimeters, 
or a little more then four and one-half inches. The smallest dipteron that 1 have ever 
observed in the examination of many thousand specimens and five or etx thousand 
Species, is a cecidomyid measuring a trifle less than one^half millimeter, ahK> omtttitig 
the antetuuB. In other words, the Afydds is more than one million timei’^the size 
of the cecidomyid. Possihlv there are still greater discrepancies between the laigest 
and smallest of the order, but in aE prc^l^ty not much,* 
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author a» Rhwphiorhynchus rothachildi^ for which a new genus is 
erected in the present paper {cf, p. 596). 

Turning to the Asilida^, we hud in this enormous family a wide 
range in size, and a considerable number of species wliich, though 
smaller than the larger examples of the genus Mydas such as 
that just mentioned, are yet of exceptional dimensions, some of the 
largest forms being met with, for example, in the genera Pro- 
agonistes, Aldmus^ Blepharotea^ llyperechia^ and Procia- 

carUkus, A male belonging to an undescribed species of 
l^roagonistea from Madagascar, 41 mm. (between and 1| inch) 
in length, has a wing-expanse of 80 mm. (between 3 and 
inches); while, owing to the extraordinaiy length of the hind 
legs, the space from the tips of these, when outstretched, to those 
of the similarly extended front legs measures at least 82*5 min. 

inches). The slender-Ixalied Alcimna brevipeniiifi Ric., from 
Natal, has in the female sex a length of 44 mm. (just under 
11 inch), thougli its wing-expanse amounts only to 55 mm. 
(between 2 and 2] inches). Among the much more stoutly built 
representatives of the Australian genus Phellus, a. female from 
iSouth Queensland, belonging to a species as yet undascribed, 
measures 50 mm. (just under 2 inches) in length inclusive of the 
ovipositor, and has a wing-expinse of 81 mm. (a little under 
IQ inches). The female of BUpharoU$ coriartus Wied., from the 
same region, may measure 42 rani, (between 1^ and 1| inch) in 
length, and have a. wing-exjmnse of 76 min. (3 inches). Several 
of tlie species of Jlyperf^chia are bulky-btKlied flies of large size, one 
of the largest being II. {Laphria) comwiilis Wootl (syn. DusyUis 
iisamharcR Lichtwardt), of which the type (a female from Natal) 
is 33 linn, (over 1 j inch) long, and has a wing-exjmuse of 62-5 mm. 
(very nearly 2} inches). Among narrow'-bodied Asilida^ (sub¬ 
family Asilinae), an exceptionally large species is l^^octacanthm 
{Aailna) penultimua Walk., the type of which—a male from India 
—is 40 mm. (over 1| inch) long, and has a wing-expanse of 
60 mm. (between 21 and 2^ inches). 

lAvstly, as regards Pantophthalmidfe other than the species 
already mentioned, the wing-expanse in the case of females 
belonging to the largest forms such as Paniophthalmua hellardii 
Bell, may amount to 84*5 mm. (a little over inches), and the 
length over all {i,e, including the ovipositor but not the antenna) 
to 54 mm. (over 2 inches); while the broad, flat abdomen may 
measure 22 mm. (considenvbly more than | inch) in width at its 
widest point. In the female sex of cei*tain other species, notably 
PmUophthalnma talmiinua Thunb., dimensions are often liUle 
below those just given. S})eeies of Pantophtlialmida: however 
exist, in which, so far as it is at present possible to judge from 
the limited amount of material available for examination, the 
same standard of bodily development is not attained; and on 
the other hand there ai^ indications that, in some cases at any 
rate (as» e« g* in P. t€ihanm%^I^ the average sise of the males is 
eonaiderably less than that of the females. 
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The fjict remains, however, that in the adult state dimensions 
in Pantophthalmidae as a whole are greatly in excess of the normal 
in Diptera, atnl this small group of large flies consequently forms 
an interesting case of the phenomenon known as giantum^ con- 
cerning w’hich AVilliston \^op, dt, p. 17) writes as follow^s :— 
•' Cliantism in any group of animal life is a specialization, and is, 
in general, an indication of approaching decadence; enduidngly 
small races are never the descendants of giants, for decrease in 
size means lessened vitality and incipient extinction. No strong 
or dominant group of flies, like the Tachinid*©, Dolichopo<lida*, 
Syrphidje, or Bom by Hid hr, has ever had in the past a larger 
average bodily size than is found among their living representa ¬ 
tives. On the other hand, those families composed to-day chielly 
of large forms are ones already past their prime. These con¬ 
clusions seem estjiblished for the larger foi^ms of life, and I believe 
that they are in the main also applicable to insects." 


(f) Life-history mid Bionomics^ 

Until the year 1906, knowledge under this heading W’as limited 
to a brief, illustrated description by Brauer of a dried larva of 
Pantophthcdmus {Acanthoinera) fraue/nfeldi Schin. from Bogotsi 
{cf, ‘‘Bibliography," p. 552); and Osten Saeken’s statement 
(Biol. Oentr.-Amer., Oiptera, vol. i. p. 66), published three years 
later on the authority of Mr. G. 0. Champion, that “ Accmtho- 
iiiercB are found in forests, alighting on trunks of trees." In the 
year referred to, however, Karl Fiebrig, of San Bernardino, 
Paraguay, working under the disadvantages contingent upon 
isolation and lack of entomological literature, published a most 
interesting account {ef, “ Bibliography," p. 552), illustrated by a 
series of figures, of the external and internal anatomy of the larva 
of Fantophthalmu8 pictm Wied. {infray p. 575). From the larvjB 
found by him, Fiebrig succeeded in breeding out a pair of 
imag^ines, which, owing to the disadvantageous conditions just 
mentioned, he regarded as belonging to a now species, aii<l 
accordingly described under the name Acanthonwra teretruncum. 

Thanks to Fiebrig^s observations, which were actually made in 
1905^ and were confirmed seven years afterwai^s by Mr, F. W. 
Urich, in Trinidad, in the case of another species (Pantophthalmus 
tahaninua Thunb.), we now know that larvte of Pantophthalinidie 
have the extraordinary habit—unique, aUiong Diptera, so far as 
the present writer is aware—of boring in the solid wood of living 
trees, in which they make “nearly horizontal" tunnels, and feed 
upon the exuding sap. Although Fiebrig does not mention the 
name of the tree in which he fotmd his larvae, he states that its 
wood is “ among the toughest of Paraguayan timbers, hard as 
these in general are," and that the tnnneUt made by the maggots 
are “ sharply gouged out," 

In view of Fiebrig^s detailed aooounti whidi should be nonsuited 
by the student, it is scarcely necmai^rtim to do more t^n draw 
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attention to the accoinj>an 3 ring figure (text-fig. 1), which di 8 pla 3 ^s 
the chief features in the external morphology of a larva—probably 
nearly adult—of another species of the genus Pcmtophtfudmtis, 
This larva, which is preserved in spirit, is 32*5 mni. (jnst over 
1.] inch) in length, while the avemge ventro-dorsal diameter of 
the body-segments is 9*75 mm. It was taken, with at least five 
other larvae of the wiine kind, in the Island of Trinidad, IhW.I., 
in borings in the trunk of an Erythrina, a leguminous tree, which 
attains a height of from 15 to 20 feet. 


Text-figure 1. 



Lar\a of Paniophthalmujt fahaniitus Thniib. (latornl view), from boi’inj^ in trunk of 
Kr^thHna tree {K. eoraUodetidrwn L. ?), Trinidml, IJ.W.I., Marcli 
(F. W, (Trick). X 21.—From specimen kindly lent by Dr. Scott, 

University Museum of Zoologj”, Uarabridpe. 

a, labrum; 6, left mandible; c, left anterior (prothoracic) spiracle or stigma; 
df dorsum of 8th post-thoracic sej^ment, which is very heavily chitiiiixed; c, Fiebriff’a 
“ fin^r-shajaHl bodies ”—in all prt)bability an auxiliarv respiratory apparatus, 
employtnl when the posterior stigmata are unable to function, owing to the larval 
tunnel being full of sap. 

The stout labrum and the exlremely poweifnl maudiblea together form a “drill/’ 
by means of winch the larva is able to boro in solid wood; the equally heavilv 
chitiui7.(nl dorsum of the 8th post-thoracic segment closes the tunnel from behind, 
and protects tlie larva from an attack in the rear. The po<‘terior stigmata open on 
the jxisterior (ventral) surfneo of tbw segment, in a mouth-like clnamber lietween it 
and the 9th ^mst-thomcic segment, w hich liears the “ finger-shaped bodies.” When 
the latter segment is in the position shown in the figure, the posterior stigmata arc 
completely closed. 

In the adult Paiitophthuhnid larva, the number, size, and arrangement of the 
backwardly directed spines on the dth post-thoracic segment |K>rbaps afford 
characters of specific importance {cf. Hrauer, loc. cU. Taf. ii. tigs. 25 a, 25 ft). 


In the Trinidad larva, the longitudinal strips of chi tin em¬ 
bedded in the integuraent of the prothoracic segment, to wliicli 
the striped a[>pwirance of the latter is due, are reddish brown, 
while the powerfully develo|)ed labrum and mandibles, and tlm 
hetivily chitinized dorsal surfat^e of the 8th post-thoracic segment 
are deep black; the prevailing tint of the i*emainder of the body 
is that of old ivory. There can be little doubt, however, that 
prolonged immersion in alcohol baa bad a bleaching eflect, since 
Fietarig describes the nine body-^segments in the larva 

discovered by him as bluish green/^ owihg to the inteixse bine 
of the abundantly devefoped fat-body; it is also worthy of 
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note that in life, according to the same author, the finger-shaj>ed 
bodies” (see text-fig. 1 and explanatory text) are bright green. 
The dorsal surface of the prothoracic segment, though far less 
heavily armouml than that of the 8th post-thoracic segment, 
nevertheless, strengthened as it is in the manner already referred 
to, is quite hard, and may well serve to protect the tunnelling 
larva against possible injury from sharp splinters of wood. 

All interesting point with reference to the living larva of 
Pantophthalnius pieties is noted by Fiebrig, who writes that, 

when in the tree-trunk it produces rasping sounds, distinctly 
audible up to a distance of some four paces.” 

The pupal envelope, according to the same observer, is vertically 
truncated at each end, *Hhe anterior extremit}'^ being formed by 
a stout, richly sculpture<l plate of chitin,” wliicli serves to protect 
the pupa from a frontal attack. Although this armoured shield 
is not broken through by the imago iu emerging, it may be that 
the facial *^beak,” that is so conspicuous a feature in many Paut- 
ophthalmidfe though not exhibited by all species, or always 
developed in both sexes, when present assists the fly in making 
its escape from the pupal envelope. The latter, we ai^ told by 
Fiebrig, after the emergence of the imago, projects ahoiit half¬ 
way out of the larval tunnel”; but the same authority is unable 
to state whether the puj)a makes its way to this point by its own 
efforts, or whether the pupal envelope is dragged along with it 
by the escajdng fly. 

“Metamorphosis,” writes Fiebrig, ‘^appears to be very pro¬ 
tracted. A larva 35 mm. in length, and a[>parently nearly full- 
growth, wa^ kept under observation from July 31, 1905, onwards. 
The imago emerged in the afternoon of January 11, 1906, a few 
weeks before which date it was found that the insect was still in 
the larval state; this would point to a pujml stage of very shoit 
duration.” 

Whether larvi*} of Pantophthalmidae are of economic importance, 
as destroyers of timber of commercial value, is an interesting 
point which awaits determination. So fax as can be ascertained, 
the wood of Erythrina {E, corallodertdrtim L. ?), in which the 
larvie of Pa'iiiophtJudmtts tahaninus Thunb. wei^e found by Mr. 
F. W. TJrich, in Trinidad, is of little or no utility. But the 
possibility of commercial value is at any rate not exclude<l in the 
case of the unknown Paraguayan tree referred to by Fiebrig, iis 
to which we are told that the wooii is exoee<Ungly hard and 
extremely ricli in sap, “yielding an abundance of evil-smelling 
fluid on being injuiNid.'^ 

(g) Pseudo-ParctsUea. 

Pseudo-parasites in the shape of Qamasid mites are of extra¬ 
ordinarily common occurrence on Ptotophthalmid», and many 
instapoes of such infestation are recorded in the following pages. 
The mites, on being stibmitted by the author to bis cdteague 
Mr. A. 8^ Hirst, for identification* were found by him in 
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every instance except one to l>e conspecific, ainl to be nymphs of 
jt species of Trachytes^ wliich Mr. liirst will descril^e in a forth¬ 
coming paper as new {cf. p. 565). In tlie single case forming the 
exception, tlie p.semlo-jmrasite was (leterminod ijy Mr. liirst as 
an adult female of iMaa^ochf^leH^ sp. incert, { mde p. 588). Jt would 
seem that these p.seudo-})arAsiies must infest the borings of the 
lame, and attach themselves to the Hies as the latter emerge 
from tlic ])npa~caise. 


(h) Systeviutic Portion. 

Takiiig into account .synonymy already established, tlie total 
number of species of l^antophthalinidjc at present recognized 
amounts to twenty-four. In the following j>ages ten species, 
previously describtsl by various authors, are admitte<l as valid 
and coinmenteil upon, notes being given on the specimens of 
these species in the British Museuiii (Natural History), or other¬ 
wise avaihihle to tlie writer for examination; the names of nine 
other sjiecies, hitherto acceptetl, are snnk as synonyms; and six 
species and one genus art* described as new. As the result of 
tills paper, therefore, the number of known species of Pant- 
ophthalmidfc, including those that the author has lieen unable 
to examine, will stand at twenty-one. It is explained below that, 
in Jigreement with Kertesz, ami cuntmry to the course adopted 
hy Knderlein, the genus Pantophthahius Thunb. is treated as 
including yicanthomera Wietl. in view of the limited amount 
of material at the author s command, and since as yet both sexes 
are known in the case of only a minority of species, with much 
regret no nttemjit has been made to construct a synojitic tjihle» 
Should the puhlicution of the present paper fortunately result in 
a considerable expansion of the National Collection of these 
interesting Diptera, the construction of a reliable table of the 
kiml ill <piestioii may eveniuaily be possible. 

(Jenus Pantophthalmus Thunl>erg, 

PantophtJutlmus Tliunberg, Gothel)orgs Kongh Wettenskaps 
och Wiiterhets Sanihiillets Handlingar, lii, Delen, p. viii 
(1819). 

Acauthmmra Wietleinaun, Hiptera Exotica, Pai’s i, p. 60(1821). 

Megalmuffia Bigot, Ann. See, Ent. France, 5' ISer., T. x., Bull. 

p. V (1880). 

Megale^nyia Bigot, Ann. Soc. Ent. France, 0® Ser., T. i. p, 455 
(1881). 

After due consideration, it has seemed better to follow Kertesz 
(Cat. Dipt, iih p. 294 (1908)), who gives the synonymy printed 
above, rather than Snderlein (ZooK Anz., Bd. xH* p. 100 (1912)), 
by whom Pantopk$halmu« Thunb. and Amnihomerm Wied. aia 
treated as genetically distinct. 1%e course adopted by Keii^z 
appeals the more reasonable one under the dreumstances, in spite 
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of lack of complete agreement among the tipecies mentioned or 
described in the following pages, in respect of certain structural 
details. Included among the latter are:—The degree of develop¬ 
ment of the facial “ beak ” ; the shape of the terminal segment of 
the maxillary pal pus; the shape of the terminal division of the 
third (compound) segment of the antenna in the female; and 
the presence or absence of a distinct subfemoral spine on the hind 
legs.“ 

Although, by concentrating attention on one or other of these 
characters and disregarding the remainder, it would j)erhaps be 
possible in the case of certain species to select distinctions of 
apparently generic value, yet in other forms intergmdations 
occur which make the drawing of a hard and fast line of demar¬ 
cation im]^K)ssiblc. Thus, to take only one of the characters 
referred to:—En<lei*leiii {loc, cit. p. 99), writing of the terminal 
division (called by him the tenth segment) of the female antenna, 
says that this “ in Pantopldhahnua tapers gradually to a point, 
hut in Acanthomera and Rhaphiorhjpichua becomes hut litth^ 
narrower towards tlie end, and then, just before the tip, is 
suddenly pointed.'* This statement is certainly true if we com¬ 
pare the antenna of the female in species such as Pauiophthahmis 
Thunb., or P, hellardii Hell, (both of which belong lo 
Pantophthalmus^ sensu stricto) with that of tlie female oi e. g. 
Pantophthalmus (Acanthoviera) chuai Eiiderl. lint when we 
examine the antenna in tlie female of Pavtophc/tahnus pidns 
{Acanthomera picia) Wied.—a species with a well-marked sub- 
femoral spine, and the genotype of Acanthomera —we find that it 
is intermediate between the tw’o conditions. Moieover, in the 
female of Pantophthalmus viitatua (Aoantho7nera vittata) Wied.— 
a species assigned by Euderloin himself (loc. dt. p. 107) to 
Pantophihalmns —the terminal division of the antenna is precisely 
of the type regarded by Enderlein as clmracteristic of AcaniJwinera, 

As regards the maxillary palpus, the t-erminal segment of this 
structure is also subject to a certain amount of variation in shape 
in different species. Although usually slender and cylindrical, 
and, at least in the female sex, longer than the remainder of the 
palpus, it is sometimes shorter and also stouter, albeit never 
swollen in the manner characteristic of the terminal segment of 
the |)aipuft in Rfmphiorh'ipichus, 

That Enderlein is in error when he asserts {loc, cit. j). 100) that 
in Pantophthalmus^ sensfi stricto, the facial l)eak is represente<l 
merely by a “rounded tubercle-like swelling” is pointed out by 
Hermann (Deutsche Ent. Zeitschr., Jalii^g. 1916, p.48 (1916)), who 
shows that in P\^ienu8 Harm, the absence of a subfemoral spine 
on the hind lege is correlated with the presence of a “long, 
pointe^, tooth-like facial pi'ocess.’’ A fuHber example of the 
condition aeen in jP. atienua HmiiiDi* is afforded by the new species 
described below as P. bated (of. p. in tihe male of wbidb, at 
any mte, while the facial beak, thm^h snml}, is oonspiciuniS and 
sharp^pointed, the posterior without a ifane 
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on the under surface, or display the merest vestige of such a 
structure. 

Tiie truth is that characters such as those mentioned above, 
however valuable for the distinction of species, are of less than 
generic importance, and, were it necessary, many arguments in 
support of this contention might be furnished from the accepted 
taxonomy in other families of J)iptei‘a. 

Among clmracters of sj)ecific importfince in the genus Pant- 
ophtJiahu'icSt may be mentioned wing-markings and, although this 
does not apply to the males of certain species whicli have the 
thorax uniailorous or nearly so, the markings on the dorsum of the 
thorax^ 

VVing*inarkings, in spite of their general similarity (with 
certain exceptions) throughout the family Pantophthalmidfe, will 
be ftmmi, if close attention be paid to details, to afford useful 
assiststu'c ne^t onl^ in the elistiuetion of species, but in the correct 
association of the sexes of the same species—a matter in some 
c<\?»es probably of far greater difficulty. Osten Sacken, in the 
course of a valualde discpjisition on structural peculiarities and 
characters of s]>ecilic importance in Pantophthalmidje (“ Ac^inlho- 
meridae,” Biol. Centr.-Amer., Diplera, i. pp. 65- 66 (1886)), does 
not refer to wing-markings, hut writes as follows with regard 
to markings on the thorax:—“The armngentent of the stripes 
and si)ots on the thorax, an appirent monotony notwith¬ 
standing, ofiers excellent characters for the recognition of the 
species, and especially for the assorting togetlier of male and 
female sj^ecirnens of the same sf)ecies.'' As regards the value of 
thoracic markings for the association of the sexes of a given 
species, the statement just quoted is oiily jmrtially true. Jt cer¬ 
tainly hold goods in tlie case of }*antophthalmn4i iahaninus ^hxxnh, 
(the synonymy given on p. 562 below is ,based on ami supported 
by the characteristic thoiacic markings exliibited by this s^)ecies), 
and /\ rittatm (Amnihonm'a vitfata) Wied. (as also in that of 
Rhaphiorhgachus plamventris Wied.); but it is entirely 
inapplicable to a species such as P^mtophthalmns pteins {Acantho- 
inera picta) Wied., in which the doi'suni of the tliomx is con¬ 
spicuously stripe<i in the female, but almost uniformly silvei*y, or 
at any mte without corresponding stripes, in the male. While 
the presence of sharply-defined, dark longitudinal stripes on the 
dorsum of the thorax (scutum) is characteristic of the female sex 
in Pantophthedmus (and also in Uhaphiorhynchtis)^ there are, in 
addition to P, pieim Wied., at least three species, including one 
described for the fii*st time in the following j^ges, in which, while 
the female is as yet unknown, tlm thorax in the male is without 
such stripes. In these species the dorsum of the male abdomen, 
be it noted, has a silvexy sheen. It is to be hoped that males and 
females of the species in question may ere long be caught m eoM, 
or bred from larvie or pupia taken in the same tree-trunk, other¬ 
wise the correct aamciatioxi of the sexes in these cases may remain 
a matter of doubt for an indefinite period. 
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In addition to sexual dimorphism of the kind just referred to, 
difficulties of determination in this genus are increased by the 
fact that in the case of certain species (at atiy rate P, tahaninns 
Thuiib. and P, picttis Wied.—see below) the female abdomen, at. 
least in dried specimens, sometimes shows colour-dimorphism as 
well. Failure to realize the occurrence of this phenomenon led 
Entlerlein into error in constructing his synoptic tables (Zool. 
Anz. xli. pp. 101, 107 (1912))—a fact which has already been 
jK)inted out by Hermann (Deutsche Ent. Zeitschr., Jahrg. 1916, 
p. 48 (1916)). 

The number of species of Pantophthalnius recognized as valid 
in Kerbesz’s ‘Catalogus' (voh iii. 1908) is fourteen. This total 
does not include AcatUhomera teretriincum Fiebng {^Pantoph^- 
thalmua pictm {Acanthomera picia^ Wied.), since the description 
of the latter (1906) appeared between the compilation and 
publication of the volume of the late Dr. Kertesz*s monumentul 
work in which the Pantophthalmidje are iticliided. Between 
1908 and the present time, descriptions of nine species of Pant- 
ophthahnua supposed to l>e new have been published, includ¬ 
ing seven by Enderlein and one each by Hermann and Knab; 
while Enderlein has rightly sunk Fiehrig’s designation Acanthty- 
rmra Ureimncum as a synonym, besides disposing of P. heUeri 
Enderl. in a similar manner. Thus for the moment the number 
of species of Pantophthulmus assumed to be valid stAuds at 
twenty-two. In the following i>ages, Ijowever, the names of no 
fewer than nine of these are shown to be synonyms, while six 
species are described as new; so that, as the result of the 
present paper, the genus Pantophthalnma is bo be regai*ded as 
consisting of nineteen recognized species. 

The genotype is PantopMhdmiis lahaninns Thunb. 

Pantophtlialmtis tabaninnt Thunb. 

PantophthaUmiB tahaninm Thun berg, loe» Hi, p, vii (1819). 

Acmithomara seticornia Wiedemann, Auss. zweM. Ins. i. 
p. 108, Taf. ii. figs. I a-\ c (1828). [Kew synonym.] 

Acanthomera heydenii Wiedemann, op, cii, p. 555 (1828). 
[New synonym.] 

Acanthomera immanis Wiedemann, op, cU, ii. p. 623 (1830). 
j New synonym.] 

Acanthoynera rabriventna Bigot, Ann. Soc. Ent. Prance, 5“ Ser., 
T. X*, Bull, p, V (1880) [New synonym.] 

Pantophth^mua Jaatiioaua E.nab, Insec. Inscit. Mens. vol. ii. 
no. 2, p. 27 (IV^^nary 1914). [New synonym.] 

According to Thunberg (foo. the type of P, tahaninua was 
obtained in St. Barthelemy I., in the West Indies. 

Among the synonyms recorded above, the name Acmikofiaiera 
aeiioornia (like Panitiphthahma tabaniimia itself) was originally 
a]^plied to the insect, while.^jlie designations Aean&mera 
A, immania^ and A^ ruiriimSrii were bestowed upon 
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the 5!. A study of the thoracic markings, wliich are character¬ 
istic of this species and present a striking agreement in both 
sexes, leaves no doubt as to the correctness of the synonymy here 
given. In spite of tlie fact that Pantophtfudmns y 'tyaa Enderleiu 
(Zool. Anzeiger, Bd. xli. p. 110, fig. 7 (1912)), describe*! fi'om 
the J sex, is state*! by its author (toe. dt,) do be *levoid of pale 
spots on the lateral margins of the second and third alxlominal 
tergites, it woiiM seem not unlikely that this supposed species is 
also identical with tahmitim 'JHiunl). 

The representatives of Paniophthalmus tahcminiis Thunb. at 
present conhiine*! in the British Museum (Natural llisttnyj are 
as follows:—One 6 , (0 Trinidad, B.WJ. (G. Hoherismi—ix nM. 
W. W. Saunders); one 2, Venezuela, l>efore 1847 (purchase*! 
from — Dyson); one J , Brazil, l>efore 1849 {Mrs. Aoe/); one cT i 
locality unknown (e.r call. Alexamler Fry); one 6, Trinidad, 
B.W.l., liefore 1878 ( Mrs. Cutter) ; one ^ , Macapu, R. Amazons, 
Bnizil, 25. ii. 1896 (A. P. Austen), “on lx)ai‘d Messrs. Siemens 
Bros.'Cable Farrtday^*; one $, Nicairagua {E. A. Burns) \ 
one 2 , Colonia Flaixvi, Santa Uathartna, Brazil (purcliased from 
H. liolle). PrcNcnted by Mr. J. E. Collin, F.E.S., from the 
Bigot collection, we also have the four specimens (including the 
type) of Accvuthoniera ruhrimntris Big., which are all J J from 
Guatemala; and two cT d of PAahanwns, likewise from Guate¬ 
mala, which, in Bigot's series, were placed with a d of jP. r#m- 
color Austen (see below'), above the laljel ^'^Acandimiera seticornis, 
Wied. d j” hi Maapiart's handwriting. 

The Hope Depiirtment of the Ihiivemty Museum, Oxford, 
[lossesses two d d *^od two J $ of P. tahaninus ; of the former, 
one s^iecimen is labelled “ Wied.,’’ but is without anv 

indication as to provenance, while on the label of the other is 
written ** Para. Higgins, 1868": there is nothing to show the 
origin of the tw o $ 2 » which ai’e labelle*! “ IL planiventrisP 

The Liverpool Scliool of Tropical Medicine has a 2 of P. 
tahaninm from Parti, Dec. 1922 {Dr. Clarke), 

In this species, in which the female usually, although not 
invariably, mucli excee*is the male in size, the ground-colour of 
the darsum of the abdomen ranges from cinnamon-rufous ♦ or 
vinaceous-rtifous to blackish-brown or black. The dark thoracic 
stri][)es are the same in all cases, and, at least in the sj^eeimens 
available to the writer for examination, the silvery-white 
triangular spot near each posterior angle of the second and third 
abdominal tergites is always visible, although in some individuals 
less conspicuous tliau in others. In the case of the type of 
P. tabauinusy which, fixim the details fumislied by ThfinWg, is 
evidently a male, the dorsum of the abdomen, according to the 
original description, is brown "; Wiedemann {hoc, cU,) describes 
the dcmnum of the abdomen in Actmthtmem ssliccmit as vivid 

e For tiamai attd illu«trixtioiit of o^doans tised f&r dencHptive |mrp06e« in th« 
pfiMNit piptr, see Bidgway, *Col*Mf Stsedards sad Color IFwoinmlstvre' (Week- 
uigloiitKor Paldislisd the AutlMir, 

Paoc. Zorn*. Soc.—J W3, Ko, XXXVH, 
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ferruginous-yellow (sehr brennend rostgelb), and the same region 
in immania as ‘‘ferruginous.” In the type of A, rubriventris 
Big. the ground-colour of the first four abdominal tergites is 
between ferruginous and vinaceous-rnfous, while the hind borders 
of tlio second and third tergites, and the hind border of the 
fourth tergite except its lateral extremities, are black. Of the 
three pamtypes of A. ruhrn^ntris, one agrees with the type in 
the coloration of its abdomen, while in tlie case of the other two 
the dorsum of the abdomen is reddish-brown. In the series of 
specimens of jH, tabanimis in the National Collection, other than 
those just mentioned under Bigot's designation Acanthomera 
ruhriventris^ the six males have tlie dorsum of the abdomen 
(except its basal angles and the lateral borders of the first thi*ee 
tergites, which are black in this sex) cinnamon-rufous, vinaceoua- 
rufous, or ferruginous, while the venter is Beal-hi*own. Of the 
four females comprised in the sfime series, one has the dorsum of 
the abdomen (except the lateral margins, which are black) dull 
amber-brown, while in the case of the other three individuals the 
corresponding region is for the most part blackish-brown; the 
venter in each specimen is dark seal-brown. Among the four 
examples of P, tahaninus in the possession of tlie Hope Depart¬ 
ment, University Museum, Oxford, the iwo males have the 
dorsum of the abdomen cinnamon-rufous, afwrt froni the black 
lateral borders of the first three t-ergit<*8, and the basal angles of 
the fourth tergite, which are brown or blackish-brown. In otm 
of the two females in the Oxford collection, the dorsum of the 
abdomen, with the exception of the small silvery-white spot near 
each posterior angle of the second and third tergites, is uniformly 
velvety-black. The coiTesponding region in tlie other specimen 
is brownish black, with an ochraceous-tawny transverse area in 
the centre of the hind border of the first segment, extending on 
to the front margin of the second ; on the latter segment there is 
also a deep, brownish-tawny, transverse band, which is not very 
sharply defined, and does not reach the lateral extremities of the 
tergite; on both the second and thiiti tergites, in front of the 
hind margin, there is a black transverse hand. 

It is interesting to note that, in the case of one of the 
females of P. iahaninm in the National Collection (the specimen 
referred to above as having been taken in Brazil prior to 1849, 
by Mrs. Noel), the abdomen shows a very heavy infestation by 
nymphs of a Gamasid mite. The pseudo-parasites, which, in the 
dried condition at any rate, are light Ochraceous-buff in colour, 
and measure about 0*4 mm. in length, are pieserit to the number 
of many hundreds on the dorsal surface of the abdomen, where 
they are packed so closely as to form large patches, while quantities 
are to be seen crowded together beneath and partially concealed 
by the hind margins of the tergites. Farther specimens of the 
mite, although in small numbers as compared with those on 
dorsum, are also visible on tbe venter* The male F. i^mnm 
tat^m by the writer at Hacapi^ E, Jimazons, on 
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board the Cable S.S. Faraday^ shows a considerable miinber of 
what is evidently the same pseudo-parasite on the dorwd surface 
of its abdomen, while many instances of similar infestation in 
the case of specimens of other species of Pantophthalmidae are 
noted below. Since therefore, even among the limited series of 
these flies available to the author for examination, representatives 
of various species are infested in this manner, it would seem that 
for some reason members of this family are peculiarly subject to 
to invasion by this Acarid. The author’s colleague, Mr. A. H. 
Hirst, F.Z.S,, to whom the mites have been sulunitted, has 
kindly supplied the following note:—“ The pseudo>parasite.s aie 
nymphs of a species of Trachytts, a Gnniasid mite, and presumuhly 
are predatory forms, po.ssibly feeding upon small mites or insects 
inhabiting the tunnel of the fly-larva. This habit of attaching 
itself to an insect liost is no doubt of beiieflt to the mile, by 
widening its area of distribution/’ 

Pantophthalmus frauenfeldi 8cbin. 

Acanthoynera frauenfeldi Schiner. lleise der dstt?rreicbi$cben 
Fn‘gatte ‘Novara’ urn die Erde, Zool, Tbeil, Ihl. ii. Diptua, 
p. 78 (1866). 

Of this species, the Xatioiial Collection possesses a 5 fioni 
Bogota, Colombia {ex coll. — Stevens, 1856). in which countiy the 
type was obtained ; and a second from Peiu (excoU, d. M. F. 
Bigot: presented byj. E. Collin). The latter si'euincn, with 
the t^’pe of A can thorn era craealj^ai/ds Macq. F/ut) hiorh i/uchus 
jdaniveniris Wied.), and two other 5 <>f Fhuphicrhynchus 
phmirenirie Wied.. stoo*! in the Bigot colhetiou above the label 

Acantho/nera craseipalpis^ Mac<]., n. sp. 2/’ in Macquarl’s 
haiulwriiing. 

Including the facial beak and ovipositor, the original Museum 
sfK’cimen measures just over 31 mm. in length, instead of 35 mm., 
which is the length ('f the type (also a 2 ) given by Schiner. 
The total length of Bigot’s example, ujeasured in the same way, 
is 52 mm. 

In the Hope Department, Uni\ersity Museum, Oxford, there 
is asoliUiry 2 nf 1\ frauenfeldi from Macas, Ecuador (purcliastd 
from Stevens. 1862). I’lio dimensions of this specimen, which is 
very much larger than the examples in the Xational (‘ollection, 
are as follow^s:—Total length, including facial beak and ovipositor, 
42^25 mm.; greatest width of aWomen (across hind maigin of 
second tergite) 16*25 mm,; wring-expanse 74*6 mm. The tei minal 
segment of the palpi in the Oxford specimen is .slender, straight 
and cylindrical, whereas the corresponding segment in tl)e British 
Museum $ from Bogota is curved ootw’ards at the tip and 
<Hstinetly swollen towards the base; in the 2 flie Bigot 
collection the palpi are damaged. 

Two nymphs of the Umtal species of Qamasid mite (cf remaiks 
under 1\ above) are visible on the dorsum of the 

abdomen of the 2 Bo^ta. 


37 * 
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Pantophthalmus batesi, sp. n. (Text-6g. 2.) 

cf.—Length (one specimen) 24 mm.; width of head 6*4 mm.; 
gr(*ntest wiilth of abdomen (across hind Ixnnler of second tergite) 
8 nun.; length of wing 18*5 mm. 

Jlehtiively small a^ul at least) some'ivhut narrow-^hodml 

species^ with^ in o » (f small hut eotispieucntSy sharp-pointpd facial 
“ wistriped thorax, and ocliraceons^orange ahdome^i, which 

along each lateral margin hears a series of sooty-hlack s^wts or 
elongate blotches, and dorsal s^irface of which, except anterior 
borders of second to fifth segments inclusive, has from certain angles 
the appearance of burnished silver; udng-markings presenting a 
general resemblance to those of P. tahaninns Thunb., hut with 
oonspieiwus dlffernivis, notably a curved pale mark connecting fork 
of third longitudinal vein with costa : postmnor femora withovt, 
or with merest r^stige of, a spine on under surface» 

Head in S nn)ie flattened in an antero-posterior direction 
than that of l\ ta^ninhius Thunb., and conse<|nentiy less lieini- 
spherical in outline when viewed from above; face, except beak, 
du.sky drab; jowls and basi-occipital region clove-brown, cloiheil 
with similarly coloured hair: occiput olive-buff; facial benk 
blackish brown at base, di.^tal attenuate p'Ttion chest nut-brown ; 
palpi light sejiia-coloured, darker towards distal extremities; 
second .segment * clothed beneith, towards distal extremity, witli 
blMckisli-l)ro\vn hair, terminal segment curved, slender, tapering 
to the tif); first and second segments of antenmv russet-coloiu'efl, 
first segment thinly clothed with brownish hair, second segment 
with some glistening orange-buff hair on <lista] nuu'gin (thir<l 
segmerit mi.ssing in case of type). Thoraac : ground-colour of 
dorsum cirinamon-dnib, thinly suffused above with Muoke-grey 
pollen, while lateral borders of dorsum are olivo-buff pt>llii»ose; 
main portion of dorsum (scutum) marked with five dull-black 
spots, of which two, smaller than remainder and nearly circular, 
are situated on line of tmnsverse suture, one on each .side of 
middle line; remaining spot.s transversely elongate and situated 
on hind l>ovder, one in middle line, the other two occupying tin* 
postalar calli, except inner extremities of latter; scutellnm dull- 
black or blackish-brown, anterior angles and lateral hortlers 
smoke-grey pollinose; pleum and pectus blackish-brown ami 

♦ <m ihetmmher cfiegmmts «i the tnaxillarypalpus in Piintophthnluiid®.— 

Fiebri^ (J£eit«w!hr. f. wiw. InHektenbid., Bd. ii, p. Mo, 1906), in dewribing the 
named by him Acantfwmwa Uretmneum {^PaHtophthalmm pictua 
{Aeanthomera picta) Wied.), speak* of ‘*tb« relatively long, three-jointed palpi/* 
WtUiatoa (Nortl’ Ain6in(»n Diptera, Srd Ed,, p. ITS. 1908), in a diort general 
aeoount of the ** haewly Acanfehomerid®/’ atataa tliat the palpi are “two-jointed,** 
Laatly Knderlem (Zoah An/.., Bd. xlu p. 90,19X9) aaya that in Pantophtbalmide. 
owing to the irwgular transverse wrinkling of the palpua baaad of the terminal 
aegment, it in impoaaihle to detemine whetbet tide portion U farther segmented or 
not There can be no doubt, however, that tlie inaxitla^ palpus in tlihi Ismlly 
consists of three segments, in which, while the second ia often inaidEed by eon- 
spienm aminli or transvers© wrinkles, tlie first owiim to its shortness m«y wily 
h» overioiMl, although iti many speeies diflttignit^Me by darker eolorstion and a 
different armttg^mwit of the hair. 
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clothed with fine similarly coloui'e<i hair, dorsum, and lateral 
extremities of pronotum, clothed wtih ochrnceous biifi* hair- 
Ahdomsn\ tinst tergite with each lattir.il extremity broadly black, 
tliotigh just in fj*ont of hind margin of segment black area shows 
a deep indentation of ground-colour above and below; second 
and third tergites with a scutifonn or elongate black spot 
occupying each anterior angle, extrenm hind margins of posterior 
angles of second tergite also black ; fourth tergite with anteiior 
two-thirds of lateral extremities sooty black ; lateral extremities 
of fifth tergite blackish-brown ; sixth tergite entirely ocliraceoiis- 
oiuiige; a straight transverse ban<l running right across fore 
border of fifth tergite devoid of silvery sheen ; on each of the 
three preceding tergites correspomling non-silvoted ))an<l btpers 
towards lateral extremities <»f the tergit«*, which it fails to reach, 


Text-figure 2. 



L*antophthalmuf baUH XxviXmy X 


while its hind margin, which exhibits a backvvardly directed 
projection in middle line, is more or less brace-shaped ; lateral 
extremities of tergites clothed on dark areas with tlaik brown or 
blackish-brown hair, and elsewhere clothed with yellowish^ 
cinnamon-coloured, or brownish hair, remainder of dorsum clothed 
with minute, scattercnl, and very inconspicuous cinnamon-butt 
hairs, which on sixth tergite ainss somewhat longer; venter 
orange-buff, partially suffUsed with a silvery sheen (especially 
distiuot on fii^t three stemites), aiul sparsely clothed witli hair 
Bimilar in colour to that on dorsum, but longer, irinj/a light 
sepia-coloured, marked as shown in fig, 2, the most conspicuous 
markings being those on the costal Imrder, consisting of two 
iii^egularly shaped dark blotches and two cream-buff or pinkish- 
buff marks; of the latter, the one neaiw the base of Uie wing, 
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whicli extends from the costa to the upper distal angle of the 
second basal cell and includes the anterior transverse vein, 
resembles the corresponding mark in the wing of P, tahaamus 
Thunb., but is more sharply defined; the veins separating the 
seeond posterior marginal cell from the discal cell, and the 
fifth posterior marginal coll from the second basal cell are each 
enclosed in a sharpl}" define<], cream-bnlHr s[>ot; a faint, elongates, 
cream-bulf spot is visible on Ihe sixth longitudinal vein, in the 
centre of the lower margin of the anal cell, and lK>th basal cells 
are creani-bufF at the basf?; veins sepia-coloured, except in the 
lighter areas where they are cinnainon-buff‘ or pinkish-lmfi*, first 
longitudinal vein where enclosed in more distal of the two dark 
costal areas, and fifth longitudinal vein except at hase and tip 
of second ImismI cell, darker than moat other veins or portions 
of veins. HaUeren cinnamon-huff. Legs: hind femora slightly 
incrassate towards distal extremity; femora, front and middle 
tibiae, and last four segments of all tarsi russet, russet-brown, 
or chocolate-brown, hind tibiie blackish-brown, first segment of 
all tarsi bright mustard-vcillow, narrowly russet-brown atextven»e 
tip, last segment of all tarsi russet, paler than three preceding 
segments; claws russet-brown at base, then blackish-brown 
black; pul villi and erapovlia ochraceous-hulF or och racoon s-t a wny ; 
femora, front and middle tibisB, and second and two following 
segments of all tarsi- clothed mainly with i‘usst»t-brown, dark- 
brown, or blackish-brown hair, first segment of all tarsi except 
extreme tip clothed wdth glistening Naples-yellow hair, inner and 
flexor surfaces of front tibiae, anterior aiul posterior surfaces 
of proximal poi^ion of hind femora, and last segment and 
extreme tip of first segment of all tarsi clothed with russet-brown 
or chestnut-brown hair, hind tibiie fairly thickly clothed with 
blackish-brown or black hair, which, except hair on flexor surface 
of hind femora, is longer than hair on legs elsewhere, 

Brazil: Villa Nova, R. Amazons {ff, }]\ 

The species described above, which is dedicated to the memcny 
of its discoverer, the w^ell-known author of *The Natumlist on 
the River Am<izons/ is reiidily distinguishable from any of its 
congeners included in the present paper. Prom P, iahamuHs 
Tlmnb., in addition to the points of difference to which special 
attention has been shown in the foregoing description, /^ hatesi 
is separable, inter (dia^ owing to its unstriped thoinx, and, at any 
rate in the cf sex, the silvery; sheen on the dorsum of the 
abdomen. Ft*om the two following species, in both of which, at 
least in the (J, the dorsum of the abdomen is likewise “silver-^ 
washed,*^ P. may be distinguished in the same sex, infer 

{dia^ by its abdomen being narrower and spotted with black idong 
the lateral margins. From P. fteUerianus Emleri., of which a 
re-description is given below, P, baiem is further distinguishable, 
owing to its much more clearly marked wings, to the presence of 
dark apota on the thorax, and to the surface of the latter not 
beiiig silvery. 
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PantophthalmuB hellerianus, Enderl. (Text-fig. 3.) 

Acanihomera hdleriana Euderlein, Zool. Anz., Bd. xliv, no. 13, 
p. 681 (July 28, 1914). 

8iu(3e the original description of this species, which is at 
present only known in the male sex, in some respects requires 
amplification, P, hellerianus Enderl. is redescribed ]»elow. In the 
case of the specimen in the National Collection, at any mte, 
the brown or greyish>brown, W-shapetl markon t lie dorsum of 
the thorax, on which Enderlein lays stress, is only visible wdieii 
the iiisect is viewed at a l.iirly low angle from behind, and even 
then it is not very distinct. 

cf .—Ijengtli (one specimen) 29*5 mm.; width of head 8*4 mm.; 
greatest widtli ol abdomen (across third tergite) 12*2 inni.; length 
of wing 23*2 mm. 

Dorsal surface of hoik thorax and abdomen, at least in 8 , 
washed^'' nnth silver, which on thorax is duller, but on abdomen 
h-as a more pronounced silkeri sheen: facial ‘‘ beak rerp small 
and iuconspicHoas ; dorsmn of thorax {scutum), when viewed from 
certain angles, with more or less distinct traces if longitudinal 
stripes; dorsum of abdomen unicolorous, without definite lateral 
sfMs, broad, flat, and somewhat ovate pyriform in outline when 
vietoed from above, 'With sharp edges to third and following tergiies: 
wings pale, with (except when viewed against a dark background) 
faint, Ul-de/ined markings; hind legs with a small subfenioral 
fg)ine» 

Head in d di.stinctly flattened in antero-posterior direction; 
upper |K)rtion of face, except immediately adjacent to bases of 
anteninc, isalnd la-coloured ; remainder of face, inclmling base of 
beak, as also jow ls and basioccipital region, dark mummy-brown 
or blacrkish-brown, tip^of beak, which scaixjoly protrudes beyond 
enveloping hood formed by base, chestnut-brown, shining; 
occiput ciwm-bufl* pollino.se; jowls clothed with browni.sh or 
dark bro>vn hair, with an ocdiraceous-tawny gleam at base, basi¬ 
occipital region clothed with ochraceous-tawny hair; first and 
.second segments of palpi greyish cinnamon-brown, clothed wdth 
dark brow n hair, terminal segment tawny or cinnamon-rufous, 
curved, slender, and ttipering; first segment of antennw mummy- 
brown, second segment tawny, fringed below with minute, ochra- 
ceous-buff hail's (thii’d segment missing in specimen descril>ed). 
Thorax : dorsum of main portion (scutum), whenvieweti at an angle 
from behind, exhibiting a pair of aJmedian, darker (shimmering 
greyish-olive), longitudinal stripes, commencing on fore border, 
converging and diminishing somewhat in width as they proceed 
backwards, and becoming nari'ower and indistinct after passing 
transverse suture; posterior jiortion of scutum with a similar, 
median, longitudi^l stripe, commencing in prescutellar groove 
and tapering off and disappearing about halfway between latter 
and tmnsveree sutux'e; dorsum of scutum clothed with flue 
yellowish hair; scutellttm, which, except on anterior angles, is 
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mainly sepia-coloured, clothed with similar hair; outer extremities 
of humeral calli cinnamon-rufous, shining, a ridge of fairly long, 
shining, tawny-olive or cinnamon-buff hair on each side of dorsum, 
connecting humeral with corresponding postalar callus, postalar 
calli mainiy mummy-brown, clotWl with similarly coloured hair; 
pleura and pectus mummy-browm, clothed with hair of similar 
coloui’, a tuft of bright ochrriceous-tawuiy hair on each side, in 
prothoracic region. Ahlrnmn: ground-colour of dorsum russet, 
lateral extremities of fii'st tergite broiidly, and those of fourth 
tergite narrowly sepia-coloin^ed, anterior angles of second and 
third tergites similarly tinted; lirst tergite clothed with fine 
cinnamon-buff hair, longer and more conspicuous on lateral 


Text-figiue 3. 



TantophthulmM heJUrutwxs Enderl., A• X 


extremities, where, except on anterior angles, it has an ochra- 
oeous-tawny tinge; lateral extremities of second tergite clothed 
with fine, short, appressetl, cinn«mon-bnff hair (sepia-coloured 
area occupying each anterior angle clothed with shining cin- 
namon-bix)wn hair); lateml extremities of third and two following 
tergites fringed with cinnamon-brown hair; sixth tergite largely 
clothed with siipilar hair, which is longer on hind border; venter 
uniformly tawiq\ Wing$ pale mouse-grey, first costal and sub¬ 
jacent cell mummy-bix>wn or sepia-colour^, two dusky (dusky- 
drab),''more or less quadrate blotches on costal border, separated 
by cream-bufiT interspaces; proximal blotch including rather less 
than distal half of first basal cel), bnt not extending to tip of 
latter; distal blotcb, which in specimen described at lieast is 
the darker of the two, including ratal sixth or seventh <rf first 
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longitudinal vtdn, and area immediately below a« far as third 
longitudinal vein ; tip of wing, including distal portion of first 
submarginal and entire second submarginal cell, except its 
extreme base, somewhat darker than hind hornier (when viewed 
against a ligl\t background), and separated from distal costal 
blotch by an ill-defined ^a)d irregtilar ])iile area; costa tKjbraceouR- 
tawny or light cinnamon-brown (mummy*brown at base and 
al>ove distal costal blotch), remaining veins cirinamon-y)rown, 
ochraceous-tawny or ocliraceous-bnff (in darker areas corre¬ 
sponding in tint to adjacent membrane). Hnlteres: stnlkscinna- 
mon-buff, knol>s blackish brown. Le^js : hind femora of uniform 
thickness (not incrassate towanls distal extremity); femora and 
tibifB russet-coh>\ired, clothed with fine, dark brown hair, flexor 
surfaces of front tiViite clothed with short, glistening, ochraceous- 
tawny hair; first segment of front and middle tarsi ocdiraceous- 
bufl' (cinnaiiion-browii at extreme tips on flexor surface), first 
segment of hind tarsi cream-bnff (light cinnamon-hrowii at 
exti-eme tipvS on flexor surface), la^t four segments of all ttirsi 
(xdiraceous-tawny, clothed with minute, apj)ressed hairs of similar 
ttolour; claws rufous-biwny at base, then black; puivilH and 
ernp<»dia ochniceous An i ff. 

Ono cT 1 Brazil: 11. Amazons (precise locality unknown) (II, W, 
hates), 

PaniophtJudmm ?ieilerianm^ which, in the cf at any rate, 
agrees Muth F, argpropastics Big., in liaving the dorsal surface of 
tlm alHlomen silvery, is readily distinguishable from that species, 
inter allay by tlie doi>uni of the main |>ovtion of the ihomx being 
not only much paler but also devoid of dark siK)ts {c/. notes on 
F, anpfrojmBtns l>elow). For distinctions fi'om P, hatesi Austen, 
suprity p. 5()H. 

Finally it may be added that the example of F, Mlerianm in 
tlm National CoHt*ction exhibits, v>u the dorsal siu'face of its 
alxlomen, severtd specimens of the j^seudo-parasitic Acarid 
mentioned in the [»resent jwijjer in connection with F, tahaninm 
Thunb., and other specdes: in this case there is also a nuinljer of 
rery much smaller iiiite.s on the dorsum of the thorax, 

Pantophthalmus axi^yropastus Big. 

Megalompm argyrvpasta Bigot, Ann. Soc. Ent. Fr., 5^ 8er., T, x., 
Bulletin, p, v (1880). 

Megalmnyia arggroposta Bigot, Ann. Boc. Ent. Fr,, 6* Sen, T. i, 
pp. 455, 458 (1881). 

An examination of the liolotype male of this species, formerly 
in the Bigot collection and presented to the British Museum 
(Natural Histoi'y) by Mr. J, E. Collin, F.E.S., shows that, in spite 
of Bigot’s misle^ing statement to the effect that the thorax is 
marked with ** three, somewhat indistinct, blackish bands,” the 
dorsum of the main portion of l^i© thorax (scutum) is actually 
unicotorous, with scarcely a trace of longitudinal stripes, but 
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spotted as in F, hatesi Austen, that is to say, with a pair of small, 
bhickish-browu, admedian spots on the transverse suture, a large 
seal-brown blotch in front of the scutellum, and the postalar 
calli similarly marked; the humeral cnlli are pale drab-gi’ey 
pollinose above. The dorsum of the main portion of the thorax 
being dark brown, with a thin, smoke-grey, faintly silvery, 
pollinose covering, clothed with fine, cinnamon-buff* or drab- 
coloured hair, tlie geneml appearance of this part of the body 
resembles that of moleskin. The dorsum of the abdomen, which 
is unicolorous and, when viewed at an angle from behind, appears 
dull Mars-brown, lias a bright silvery sheen when regarded from 
other direct!onSn 

Fantophthalmufi argi/ropastm is one of the smaller representa¬ 
tives of its genus, the type, which is from Panama, measuring 
only 24*5 mm. in length. 

Pantophthalmus versicolor, sp. n. (Text-fig. 4.) 

c?.—Length (three specimens) 27 to 30 mm.; wddth of head 
7*75 to just over 8 min.; greatest width of abdomen (across third 
tergite, exclusive of fringe of hair) 12*2 to 14*25 mm.; length of 
wing 22*25 to 24*6 mm. 

Medium-sized species^ with sniaUish head, which is distinctli/ 
fialiened antero-posUriorly^ striped ihoraA\ and {at any rate in d ) 
vivid ferrugmous or orange-rufous^ sharp-etlged abdomen ; facial 
tube^'de or heah ” in S either indistinguishable^ its position 
marked by apii^ or minute and vestigial; abdominal tergites without 
lateral' spots^ though basal angles of first tergite extensively^ and 
those of seco7id tergite 7iarrowly^ mummy-hrovm; wing-^^narkings 
in d 7*€sembling those in same sex of F. tabaninus Thunb.; hind 
femora of uniform thickness^ without a spine cm vmder surface^ and 
with terminal spine represented only by a hlmit projection. 

Mead : face and jowls mnmmy-brown, a transverse, horizontal, 
smoke-grey, pollinose streak on front margin of jowls connecting 
each eye with buccal cavity; occiput gi'eyisb-olive, posterior 
orbits silvery-wliite pollinose; jowls clothed wdth mummy-brown 
hair, which is shining feiTuginous at base; first and second 
segments of palpi clove-brown, clothes], like the terminal seg¬ 
ment except distal extremity of latter^ wdth brownish-ferruginous 
hair, terminal segment russet (brownish at base), cylindrical, 
straight, bluntly pointed at distal extremity; a7Ueii7ias in <f 
lighter or darker cinnamon-brown (terminal style ochraceous- 
tawny), third (compound) segment viewed from side bluntly 
lanceolate in outjine, second segment midway between base and 
distal extremit/ bearing a circlet of short, sparse, cinnamon- 
brown or oehraceous-tawny hairs. Thorax \ ground-colour of 
dorsuiA of scutum mummy-brown or olive-brown; dorsum smoke- 
grey or pale smoke-grey polUndse in front, on humeral eslH, 
kter^ margins, latersl expansions of tiknsvet*se suture, and on 
postalar calli; central region of dcmmin tearing three conspicuous, 
dark, converging, Icugitudinal stripes (ap{uoximately in 
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breadth, except that outer fitripes are usually somewhat broader 
in front), extending from front to hind margin, but confluent 
posteriorly after passing transverse suture, outer stripes Idaclc or 
blackish-brown, median stripe paler, daik muininyd>rowi», some¬ 
times less noticeable than outer stripes; behind transverse suture 
a short blackish-brown or dark brown Jongitmliiial stripe on each 
side, extending from suture to postalar callit^, and on inner side 
of this striptj a somewhat oblique, shining, chestnut-brown stiipe ; 
dorsum, except main jmrtionof upper surface of scutellum, which 
is hare, thickly clothed with fine, silky,glistening, reddish-brown, 
ochraceous-tavvny or tawny-olive hair, which on lateral borders is 
longer than elst'wliere; sctitelluin mummy-brown,dark seal-brow n, 
or russet-brown, more or less distinctly shimmering si)very-white 


Text-figure 4. 



or shimmering smoke-grey polliuose above, except on liind border; 
pleune ami pectus ehocolate-brown or w’^arin sepia-coloured, 
clothed with tine and fairly long, dark brown or reddish-hi own 
hair. Ahdovun: second and two following tei'gites each with 
a reddish-brown transverse Imnd, just in front of lund margin 
and widely separated from lateral extremities in each case, in¬ 
terior hall of fifth tergite wdth an ill-defined blotch of similar 
colour in centre, not reaching hind mai^n; first tergite tliinly 
clothed with fine hair, which is ochreous and recumbent except 
on basal angles where it is brownish and erect; second and tliiw 
following tergites sparsely clothed with minute, oppressed, glis¬ 
tening, odiraceoua-iaiwny hairs, which in the case of second and 


574 


MAJOK B. B. AUSTEN ON THE 


third tergites at any rate are only noticeable on close scrutiny, 
sixth tergite clothed with longer hair of similar colour; lateral 
extremities of second tergite, except |)osterior angles, clothed 
with dark brown or brownish hair, those of thii*d and fourth 
tergites fringed with longer, outstanding, closely set, shining, 
cinnamon-rufous or russet-tawny hair, latejfd extremities of fifth 
tergite with a shortei*, thinner, and j)aler fringe of similar char¬ 
acter ; first sternite miinnny-hix)wn or sepia-(x>loured (hind border 
smoke-gi’ey or drab-giey pollinose), clotlied n ith fine and fairly 
long, erect, dark brow’ii hair; remaining sternites sepia-colourecl, 
lateral extremities of third and following steruites paler (oehra- 
ceous-tn-wny); sect^nd and two following sternites (except lateral 
extiemities of third and foui’th), and centinl portion of fifth 
sternite thinly clothed with line, <lark brown hair, which on 
second sternite, at least antenorly, is longer and erect, but else¬ 
where is shorter and appressed; sixth sternite, and hiteral 
extremities of the two preceding sternites, clothed wdth russet- 
tawny hair; niembratie connecting sternites with corresponding 
tergites longitudiindl}^ w’rinkled, dark blown in case of first seg¬ 
ment, and in case of succeeding segments daik brown in front 
and ochmceous-tawny behind. sepia-coloin*ed, with fwile 

(cream-buff) markings as shown in text-fig. 4, these markings 
occupying corresponding positions to those in wing of P, lahantnus 
Thiinb,, but somewhat more restricted in extent; darkest areas 
in wing are those which are usual in this family, namely first 
costal cell and cell immediately below, second costal cell except 
its distill extremity, first Imsal cell except its base and tip, and a 
smaller and somewhat ill-defined aim including stigmatic region, 
extending from costa to distal half or three-fourths of discal cell, 
Avith an outward extension along third longitudinal vein; veins 
for most part ferruginous or mummy-brown, paler in pale areas. 
Squamm blackish-brown, fringed with similarly colouml hair, 
and also with a tuft of shining tawtiy or ruKset hair. Halterm ; 
stalks ochraoeous-bulf or ocbraceous-tawny, knol>s mummy- 
brown. Legs uniformly russet or cliestiiut-bix)wn, tarsi some¬ 
times paler (cinnamon-rufous); legs clothed with glistening 
hair of similar colour, long and fine on front and hind femom 
short elsewhere, hair on femora sometimes appearing dark brown, 
sometimes tawny; claws orange-cinnamon or russet, their distfil 
exti’eniities black; pulvilli and empodia ochraceous-buff or 
orange^buff. 

Guatemala and Mexico, Hifiotyjie, Pancirm, Vera Pax, 
Guatemala {G. Champion) \ two paratypes. Cuesta de Misantla, 
Mexico {M, Tni^iUo), The holotype is the specimen briefly 
described, but not named, by Osten ^cken (Biol. Centr.-AmeiC, 
Dipt, b p. 68). 

Through the kindness of Mr. J. B. Collin, the British Muemtjm 
(Natural History) has received a solitat^ dT of this species, which 
unfortunately is in poor condition and is without a looidity 
label. In the Bigot collection, whence it was taken, this 



DIPTEROUS FAMILY PAN:T0J»HTHALMII>^. 


575 


Jissociated with two (S 6 of P. Thurib. and all three spe- 

cimeus stooil above the Acatdhomera aeticovnis Wied. S 

in Macquait’s haiuhvritiug {vide siqjni, p. 5(]3). 

In the malt* sex, at any rate, PatUophiluilmm cersicolm', by 
means of the characters inentioiuKl in the dia|N^noKi& printed in 
italics above, is readily distinguishable from any of its congeners 
at present known. Fioin the male of l\ iabaninnH I'hunb., for 
which at the lirst glance it miglit possibly l>e mistaken, the male 
of the present, species can l>e distinguishe<l at t»nce owing to its 
smaller and dilterently shaped head, duskier and ditferently 
striped thorax, and broader ami flatter, 8har{)-edged abdomen, 
the sides of which are devoid of white sjK)ts, and are not black on 
the Ivisjil hall. 


Pantophthalmus pictus Wied. 

Acanthouie'tn plcta Wietlemaiin, Diptera Exotica, ]>. 61, Tab ii. 
fig. 2(1821). 

Acaathomera jfavlpvg Maequart, Mem. Soe, roy. des Sc., de 
TAgric. et des Art.s de Lille, Annee 1846, p. 42, Tab. i. fig. 2 
(1847). [New synonym.J 

Aranthoniera magnitica Walker, Ins. Saund., Diptera, Part i. 
p. 74, pi. 1. fig. 1 (1850). [New synonym.] 

Acanihoniera t(* ret run cum Piehrig, Zeitschr. f. wiss. Insekten- 
biob, Bd. ii. pp. 345-347, figs. 17-19 (1906). 

<)f this specms, which is the genotype of Acant/tomera Wied,, 
the British Miiseiiiii (Natural History) possesses a from an 
unknown locality in Brazil (purchased from — Argent, 1847); 
a 5 (the holotyjje of Acauthomem mai/tiijicd Walk.), from 
South America ’’ {v.v coll. W. W. Sauudei s); and a second J , 
taken at Sapueay, Paniguay, 21. i. 1905 (IL. Foster). The type of 
Acuuthomera magnijica Walk, represents a form of the s|>ecie» iu 
which the dorsum of tlie abdomen i.s for tlie most part ferru¬ 
ginous, tawny, or orange-cinnamon instead of black, the latter 
colour being confined to the laise (first visible tergite, except its 
hind border), ovipositor, and a blotch at each lateral extremity 
of the second to the fourth tergites inclusive. In the case of the 
ty|)e of J. magnificfiy moreover, the whitish transverse streak 
near each pt>sterior angle of the ihii’d ventral scute is wanting, 
but this is doubtless due to individual variation. 

From the Bigot collection, thanks to the generosity of Mr. J, E. 
Collin, the National series has been enriched by the type of 
Acanthmnera flavipea Maeq. (stated by Macquai-t— loc. cit ,—to be 
from Brasil), and tw'o other 2 $, all of which unfortunately are 
without locality labels. In the case of Macquart’s type the 
alxiomen is russet-brown {** brun vineux,” e^md Macquait, loc. 
ciLX which misled Epderlein (Zed* Bd. xli. p. 101 

(1912)) into treating A.Jfavipea Maeq. as specifically distinct from 
A* pici0 Wied. Bnderlein, however (t ei#* p, 105), is perfectly 
eoiTSdi in regarding tareimnmm Fiebr% as a synonym ^ 
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A, picUl Wied., and indeed, so long ago os 1908, the present 
writer placed a manuscript note in the Museum collection 
drawing attention to this identity. 

The species under discussion is represented in the Hope Depart¬ 
ment of the Oxford University Museum by two $ 5, one of 
which is of ordinary size (total length, including ovipositor and 
facial beak, 41*2 nun.; wing-expanse 73 mm,), while the other 
is a diminutive example, with dimensions (total length, including 
ovipositor and facial beak, 29 mm.; wing-expanse 50*5 mm.) much 
below normal. Both specimens ai-e unfortunately without locality 
labels; the larger of the two is labelled Miers coll.,^^ while the 
other, probably collected by Bates on the Amazons, bears a label 
in Westwood’s band writing, wdth the words “E Miis. Saunders. 
1867.” 

In the wing-marking of Pantophthahmia.pktm a characteristic 
feature is a broad,dark brown, U-shaped blotch, the shorter arm 
of which meets tlie costa in sucli a way as to include the tip of 
the mediastinal vein, while the longer arm embraces the third 
longitudinal vein l)etwe 0 n the anterior transverse vein and the 
bifurcation of the former, without being in contact with either, 

Fiebrig^s interesting observations on the preliininniy stages 
and bionomics of A. teretrimcuin’^ have already been referred 
to (vide supra^ p. 556). 

Pantophthalmus chuni Emleid. 

Acanthomera chum Eriderlein, Zool. Anz., Bd. xli, no. 3, 
pp. 102, 103, fig. 4 {December 20, 1912), 

Tliis fine species—described by its author from two $ $ from 
Peru, in the Zoological Museum, Stettin—is represented in the 
National Collection by a single $ from Bmzil (R. Amazons— 
precise locality unknown; H, W, Baies)^ meaBurtng 42 mm. in 
length from the tip of the prominent facial beak to the end of 
the ovipositor, and having a wing-expanse of 70*6 mni. On the 
second and third abdominal tergites, conspicuous agaiti.st the 
velvety-blax’k or sooty-black gi-ound-colour, are half-a-dozen 
specimens of the Acarid parasite ah*eady noticed in connection 
with several other species. 

By the courtesy of Dr. Hugh Scott, the writer lias l^een per¬ 
mitted to examine a J of this species in the Tlniversity Museum 
of Zoology, Cambridge. Except that its diitjensions (length fi*om 
tip of facial beak to end of ovipositor 29 mm., wing-expanse 
63*75 mm-) are much l>elow normal, this example, which was 
likewise taken on the River Amazons (Neoile 1879), 

agrees with that already mentioned. 

Ill spUe of certain apparent discrepancies, there can be no 
doubt as to the coi-rectneas of the identification of the Brazilian 
specimens referred to above. The description of P. 
chuni furnished by Enderlein is seriotisly misleading in more than 
one respect. In the first place the (^ermati author speaks of the 
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face HS being “very broad and very greatly widened in front”; 
a comparison, however, of the British Museum specimen with 
examples of other species shows that the $ of P, chuni is in no 
way abnormal in this res})ect. Secondly, both in the diagnostic 
table on p. J(i2 (/oc. Ci7.) and in the detailed description on the 
following page, Enderlein speaks of a single^ relatlvphj narro^r> 
thoracic stiipo On the other hand, in actual fact, not only does 
the dorsum of the tluirax exhibit the three dark thoracic stripes 
80 constantly seen in rejiresentatives of the family l^aitopli- 
thalniida*, but, even regarding the thoracic markings as con¬ 
sisting of a single stripe, bearing on its surface a pair of paler, 
aduiedian stripes, the measurements given hy Enderlein himself, 
which agree in det^iil with tlie corrasponding measurements taken 
from the British Museum specimen, show that as a characteri/4ition 
“relatively narrow” is entirely unwarranted. 

Pantophthalmus conspicabilis, sp. n. (Text-tig. 5,) 

2 .—Lenglli (oiuj ^pecimell), including ovipositor and facial 
beak, 42 mm,; width id’ head 10*5 mm.; width of front at vertex 
1*8 mm. (immediately above base of autenme just under 2 mm.); 
length of facial beak just under 3 mm.; greatest width of 
abdomen (acrossiliird tergitc) just under 16 mm.; length of wing 
31 5 mm. 

/>/ 2 least as represe'atml hy typical specimen^ a grey ami 

black species, irith promhieat, skaip-pointed facial heaJc; almost 
parallel-sided froat; coaspiemasly striped thmrtr; hlunt-edged 
abdomen, ichich on dorsal surface^ on each lateral border, hears Uco 
conspirnous silvery vdtHe sjmts and a fringe of short hair; icings 
marbled with sepia and light haff, somewhtU resembling those of 
l^aiitopbtlialmus (Acantliomera) chimi Enderl,^ Imt differing in 
details of pattern ; and with hind femora incrassaie towards tips, 
and hemring a small spine on binder surface and a large terminal 
spine, 

}fe/id\ face and jowls sepia-coloured or munnny-browui, inner 
margin of each e}'e lK)unding face with a narrow, smoke-grey, 
pollinose e<lging, wdiich above sends off* an extension to meet base 
of facial beak, wliile below a similar but silvery-grey extension 
connects pollinose edging of eye with biu*ml cavity; facial l)eak 
long and sharp-pointed, its expanded basal {>ortion dark brown 
above, russet-brown on sides below, the shining tip blackish- 
brawn ; front (frons) of moderate wddth, and oidy very slightly 
broader at its anterior extremity than at vertex; front anj 
occiput, including posterior orbits, uniformly olive-buff or pale 
olive-buff pollinose, except that the conspicuous ocellar tubercle, 
which is distinctly sepai*ated from vertical margin of occiput, 
is mummy-brown, and that in ccirtain aspects, at least in 
typical specimen, behind ocellia' ti^bercle, on vertical margin 
of occiput, and also on centeal anterior portion of front, 
above We of antennad, ground-colour shows ilirough pollinose 
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covering, ai^d appetirs more or less tawny or ocliraceous-sahnon- 
coloured; upper poi‘tion of occiput, except posterioi* orbits, 
clothed with fine, ochraceous-buft‘ hair, basioocipital region and 
lower portion of occiput, except posterior orbits, clothed, like 
jowls, with fine, brownish or dark brown hair; first and second 
segments of pidpi dull tawny-olive (second segment dark brown 
shortly before distal extremity), clothed on sides and l>elow with 
blackisli hair which is longer towards tip of second segment, 
distal segnmnt riusset-coloured with a thin greyish-|X)llinose 
covering, cylindrical and acuminate, considerably thicker than 
base of pix>ximal segment, but less swxfilen than is typically the 
case in the genusdistal segment at base and on 
outer surface l>earing a few short black hairs; antennce in 2 
5*6 mm. in length in case of type, agreeing generally in sha{>e, 
and in form and relative dimensions of the eight divisions of the 
third (compound) segment, with anfeiina of PantophtJKtlmvs 
{Acanthomera) chiuii Enderb, 2 5 %Hred (Zool, An/.., Bd. xli. 
no. 3, p. 104, fig. 4, December 20, 1912) by its author; first and 
second segments of antennae mummy-brown, distal extremity of 
second segment spii'sely fringed with short, oclireous hairs, 
proximal division of third segment mummy-brown, next six 
divisions tawny, terminal (elongate and attenuate) division paler 
(pinkish-cinnamon), entire antennie, when viewed from certain 
angles, clothed with a thin, silver}^-grey, [lollinose covering. 
rAoroflc: dorsum of main portion (scutum) silvery-grey (a dee)) 
border on each side, extending from hiuneial to postalar calli 
inclusive, silvery), median area in front of transverse suture when 
viewed from certain angles tinged with pinkish-cinnamon (at 
least in case of tyjie), owdug to ground-colour showing through; 
from inner end of each humeral callus a conspicuous, blackish- 
brown longitudinal stripe extends backwards, each stnpe being 
fairly broad in front and diminishing in width as it jmssesback, 
until at a point about one-third of the distance l>0tween trans¬ 
verse suture and prescutellar groove it becomes suddenly attenuate, 
and is thence continued as a nan*ow extension as far as the pre- 
scutellar groove, in front of which it is connected with its fellow; 
attenuate poHion of blackish-brown longitudinal stripes scarcely 
noticeable from certain angles, and completely visible only when 
insect is viewed at a low angle from behind; in middle line, 
l)etween the two blackish-browu stripe®, is an incomplete, paler 
(bi:*owmsh-drab) longitudinal stripe, which, commencing as a 
deltoid expansion resting upon posterior commissure between the 
attenuate ends of the blackish-brown stripes, extends fonvards, 
disappearing {in case of type, at least) before reaching trans¬ 
verse suture, but reappearing on level of latter, and tapering to 
a and terminating between humeral calli; on upper 

margin of lateral silvery border on each side, between inner 
extremities of humeiul and postalar oalli« is a narrow^, longi* 
todinal brownish streak, firhich, following configumtion of 
tihonpt, ourves oiitwai*ds in front ot tamneverse suture/and nmkes 
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a similar but rather flatter curve behind it; scutelhim mummy* 
brown (posterior border, wiiich is tiiickly covered with small, 
polisheii, rouuded tu)>ercles, mainly bhvck:ish-bi*own), lateral 
extremities of tiorml s\uface silvery-grey; dorsum of scutum 
clotlied with tine, short, silky, yellowish or brownish hair, which 
becomes longer on hind border; scntelluin, except anterior half 
of dorsal surface, which is bare, clothed with short, <lark brown 
or blackish-brown hair; pleune and pectus murnmy-brown 
(appearing darker when viewed from cert4iin angles), clothed 
with fine, dark brown liair. Abdomen (at least in case of type, 
and except as regards the lateral silveiy-white spots) uniformly 
blackish-brown or brownish-black above and l)elo\v (ventral 
surface perhaps rather more brownish than dorsal); second and 



third tergites each with a conspicuous, silvery-white spot on each 
side, close to posterior angle; lateral borders of dorsum clothed 
with blackiau-brown hair, which on second and two following 
tergites forms a not veiy conspicuous fringe on each side (on 
lateral margins of fourth tergite the fringe is longer and sparser 
than on the two preceding tergites); first sternite, and central 
area of second, clothed with fine, <Jark brownish hair, ihngs 
marked as shown in text*fig. 5, the dark blotches cm costal border 
sharply defined and conspicuous; veins sepia^coloured or 
cinnamon-brownt in pale areas usually paler (pinkish-cinnaiiion). 
ifalWes; stalks oinnamon-brown, knobs blackish *brown, Leg 9 ; 
front femora with a small but distinct terminal ^pine, which on 
Paoc. ZooL. Soc.—1923, No. XXXVIII. 38 
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middle femora is represented by a blunt triangular projection; 
hind legs with a very small, somewhat blunt and triangular, sub- 
femoral spine; terminal spine on hind femora large, long (1mm. 
in length) and sharp; length of hind femur (exclusive of terminal 
spine) 15*6 mm,; hind femora distinctly thickened towards distal 
extremity, clothed with fine, short, blackish hair, which is longer 
oil flexor surface and, owing to greater density, especially notice¬ 
able between subfemoitil spine and tip, distal extremities of 
extensor and posterior surfaces clothed mainly with bright, 
appressed, russet-coloured hair; Iiind tibiep thickly clothed with 
fine, black hair, longer than elsewhere on extensor surface, where 
it forms a conspicuous fringe; femora reddish-brown, darker 
towards distal extremities, tips of bind pair reddisli-bi*ewn ; front 
tibia} russet-coloured, clothed on flexor surface with short, 
glistening, ochraceous-tawny hair; middle tibiae russet-brown, 
clothed for mosfc part with dark brown bail’s; hind tibiae black; 
first segment of tarsi buff-yellow, extreme tip brown; remaining 
segments of front tarsi sepia-coloured, second segment, except 
distal third, and extreme basOvS of following segments cinnamon- 
buff, last three segments of front tarsi clothed above with d«rk 
brown hairs, tip of last segment and distal angles of preceding 
segments clothed with liright ochraceous-tswny liairs; secjond 
segment of middle tarsi cinnamon-brown, darkei* at distal 
extremity, last three segments of middle tax's! dark brown, clothed 
above with similarly coloured hair, tip of last segment clothed 
with tawny hair; last four segments of hind tarsi blackish-brown, 
second segment paler at base; claws orange-cinnamon or russet, 
their tips black; pulvilli and empodia ochraceous-tawny. 

Colombia (— Chevrolat) : ex colL W, W, Saunders, 

In the $ sex, at any rate, the handsome Bj>ecies described 
above, although at the first glance presenting a certain superficial 
resemblance to ParUophtlmlmue {Acan^Omrwra) ehuni Enderl. 
{vide eupra), is distinguishable inier oMa owing to the pallor of 
the front (frons) and of the dorsum of the thorax; the reduction 
in the striping of the latter as regards the median longitudinal 
stripe and the distal extremities of the paired dark stripes; and 
the shorter, much more densely hairy and consequently apparently 
stouter hind tibiae. In the case of the type, at least, of P, am- 
sptmbiUs^ as compared with the specimen of P, cfmni refened t/O 
on p. 576, the latetal silvery-white spots on the dorsum of the 
abdomen ai*e blunter and rounder. 

This species is in any ^se closely allied to, and may ultimately 
prove to be identical with, Pantophthalmue kertUzianm (Jean- 
thamra keriimmna) Enderlein, described (Zool, Anx., Bd, xliv, 
no. 13, p, 678, July 28, 1914) from two $ $ from Peru, in the 
Museums of Budapest and Stettan. Since, however, Enderlein 
{U cU. p. 579), in describing the winyp in P, keriiazianm^ says 
that the ** basal fourth and a large ipot on the anterior margin 
are ‘‘ pale ochreous,^ it seems wiser, provisionally at any rate, to 
regard P, oonepmAUie as distinct 
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Pantophthalmus conspicuus, Kp. n. (Text-figs. 6, 7.) 

—Lengtli (one specimen), including ovipositor and facial 
beak, 36*2 mm.; width of Jiead U*4 min.; width of front at vertex 
1 *8 mm.; greatest width of abdomen (across third tergite) 
14*5 mm.; length of wing 28 mm. 

In, ,V ttfpical specimen, a (jrep, honey* 

yellow or isnhelki‘coloured {probably in life yreoi) and black 
species y with facial beak represented by a blunt, rounded pro mine nee, 
coiispicaoHsly black-siri^fed thor(u\ blant-edyed ulfdomen, ami no 
sulfenwral spine on hind leys; laiei'ol borders of first four 
abdominal ie.ryiles black, with two large, silvery white spots on each 
side ; wings tuurked as shown in iejt'l jig. (>, broaally cream-huff or 
huff -yellow at base ; hind femora somewhat incrassaie towards tips, 
hind tihiw thickly clothed with black hair, appearing stout. 

Uetifl: front (fronsj light greyisii-olive pollinose, of moderate 
and uniform width, ocellar tubercle black; face and jowls 
mummy-brown, tij) of bluntly rounded facial beak reddish, inner 
ami lower oibits bordering face and jowls nariowly olive-bull 
pollinose, jowls and Ijasioecipital region cdothed with dark brown 
or blackish-hrown hair: occiput dark olive-1 mtl'pollinose, appear¬ 
ing buify-lirown in certain area.s and inumrny-brown below 
vertex, clothe<l \rith line, hrow^nisii hair, which has an ochraeeous- 
tawny or cinnamon-)>rown sheen, posterior orbits light buff 
pv)llinose, bare; first and second segments oi pedpi sepia-colon re(i, 
t(»ge(.hei‘ shorter than distal segment and clothed with «laik 
brown or Idackish-brown hair, distal segment russet-coloured, 
cyliudricu!, tapering somewhat towards tip and ending liluntly, 
with a few blackish hairs on inner side tow'ards base; antennw 
1 hinly olive-butror smoke-grey pollinose, Si’s! and second segments 
tawny, <Ustal extremity of second segment fringed with hrighi 
ocliraceou.s-taw ny Iiairs, third (coinpound) segment rus.^et-brown, 
terminal division paler (cinniimon- or pinkish-einnamon-coloured). 
Thorax : dorsum of main portion (scutum) pale smoke-grey jiol- 
iino.se (ground-<H)lour largely chestnut-brown or russet, ground¬ 
colour of humeral calli pinkish-bull’), with two straight and 
t'omplete, converging, longitudinal black stripes of uniform width, 
which in front are in contact wdtli inner ends of humeral calli, 
and posteriorly meet together in prescutellar groove; in middle 
line a brownisli, tlu.sky stripe (visible at least when insect is 
regarded at an angle of 45'" from behind), commencing on front 
margin as an elongate black spot, extends backwards and become.^ 
indistinct shortly after passing level of transveise suture; 
scutelium, except lateiul extremities, which are wbitish-giw 
pollinose and clothed with pile hair, blackish-bixiwn, clotiied 
above with short blackish hair, and below with brownish hair; 
doi'sum of scutum clothed in front with short yellowisli hair, and 
podieriorly with short blackish or black liair, on each side above 
pleiuDO and in fmnt of ti*ausvet*se suture an ai*ea of longer, dark 
brown or brownish hair, posteriorly ochraoeous*tawny at base; 

38* 
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ploniw and upper Iwder of pectus black, clothed with black or 
Idwckish hair, central area of pectus light greyish-olive pollinosc 
(groiincbcolour chestnut-brown), clothed wdth fine, cinnaniou-bufi- 
coloured hair. Abdomen : first four tergites, at least in case of 
type, honey-yellow or is.ihella-coloured, here and there irregularly 
mottled with dark green or greyish-olive, their lateral extremities 
l)]ack, fifth tergite dark olive, mtlier less tlian posterior half of 
preceding tergite similarly coloured in centre, second and thinl 
tergites eacdi with a laige, bluntly triangular, silvery-white spot 
in each posterior angle, not quite reacliing hind margin in either 
case, first tergite witii a })air of very small whitish 8])ots iu 
corresponding position l)ut further fioni hind margin, ovipositor 
black or blackish-brouii (distal extiemity cinnamon-coloured); 


Text-figure 6. 



Pantophthatmvs cmspieum Aujitea, $. X 1J. 


lateral bordei-s of first four terptes, except aiivery^white spot-s, 
clothed with fine, short, black hair, which, though longer on outer 
edges, does not form a conspicuotw fringe: first four tergites, 
except lateral extremities, sparsely clothed with short, or minute 
and inconspicuous, ochraeeous-bnff or ochraceous-orange hairs; 
first four stemites clove-bwwn (their lateral extremities blackish- 
brown), with S .1 shimmering, smoke-grey, pollinose covering and 
spirsely clothe«l with short, odtFaeeous-omnge hairs, ventral 
surface of projecting lateral extremities of first four tergites 
black, fifth sternite blackish-brown, sparsely c?lotbed with 
similsriy coloured hair, coWation of tentral surface of ovipositor 
same as that of dorsaL Wm99 r iirfnscated (Wackish-brown) area 
chiefijr coafinerl to distal third and potior two-thini^ bvst 



DIPlEitOUS FAMILY PANTOPHTHALMIDJ!, 


SB«1 


basal evil with an elongate dusky blotch occupying pvrt of its 
distal two-thirds, but not extending eithoi’ to tip or to hind 
border of the cell, an elongate brownish streak in second costal 
cell above foregoing blotch, a large pale spot on fork of third 
lougitiiilinal vein, and a more or less distinct pale streak along 
costa at tip of marginal cell; irifimcated area in discjd cell not in 
contact with boundaries of cell at any point except on anterior 
b.»sal transverse vein, iicix)ss centre of wiiich it is connected 
with large infuscated area in second basal cell, which again 
is continuous with infusaited axillary cell and alula, through 
infuscation occupying greater piirt of anal cell; veins niurnmy- 
bi'own or cinnamon-l>ro\vn. HaliereH : stalks tawny-olive, knobs 
dusky dull green or dusky oliw-greeu. Legs: cox.t aiul tro¬ 
chanters tiiwny or russet-coloured, clothed mainly witli tawny or 
ofbreous h.-iirs, front eoxa» on outer side blackish and clothed with 
sitnilarly coloured hair; front and middle femora with a bluntly 
triangular projection at distal extremity, terminal spine on hind 
femora not unusually large; front and middle femora chestnut- 
brown, with aTi ill-jletined <lark brown band before distal ex¬ 
tremity. hi ml femora similarly coloured but darker, femora 
eloth(‘d mainly with dark brown or bliickisb hair, front and 
middle femora sparsely clothed at btise on under side with short 
tawny liair, tips of all femora, at least alxive, and base of hind 
femora, clothed with glistening cinrmmon-rufous hair, par¬ 
ticularly noticeable at tips of hind femom on extensor surface, 
v^ liere it is short and (closely apj)resse<l; front tibiie russet, clothed 
largely with short, glistening tawny or cinnamon-rufous hairs, 
vvit.h longer and sparser dark brown hairs on extensor surface, 
middle tibiie chestnut-brown (darker on anterior surface), extensor 
surface sparsely clothed with dark bi*owui hair, flexor sniface and 
tips, which are paler, clothed with short, glistening, apprc'ssed, 
cinnamon-rufous hair; hind tibiie black (extivine tips paler and 
clothed with ochraceous-tawny hair); first three segments of front 
and middle tarsi, except tips, ochraceous-hufll*, last two segments 
and tips of preceding segments cinnamon-brown; front and middle 
tarsi entirely clotlied with glistening, appressed, ochraceous- 
tawny hairs, longer at distal extremity of upper surface of ter¬ 
minal segment, minute or short elsewhere; first segment of hind 
tarsi wanm buff or cinnamon-buff (extreme tip faintly cinnamon- 
brown), clothed with short, glistening, appressed, cream-huff hair; 
last four segments of hind tarsi cinrmmon-biown, clothed (as 
also extreme tip of first segment) with glistening, appressed, 
ochraceous-tawny hairs; claws tawny or russet-coloured, their 
tijw black; pulvilli and einpodia ochraceous-tawny. 

British Honduras: Oorojial, .26.ix, 1922, “came to light, at 
night {Dr. F. L, Dmis). The collector of the type, who has 
been kind enough to preeent the speehnen to the National 
Collection, writes that, although resident in British Hondui^s 
for vmy many years, he canned remember having met with this 
speeies previou^y. 
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Apart from the coloration of the abdomen, as exhibited in the 
case of the typical specimen at least, Pantophihalmus conspicuus 
in the J sex exhibits a certain superficial resemblance both to 
l\ c/iuni Enderl. and 1\ couspicabilis Austen. From both of 
these species it is, however, distinguishable mter alia owing to 
the wings being broadly jwile (cream-buff or bud-yellow) at the 
base, and to the facial beak being bluntly rounded at the tip 
instead of acuminate. From I\ chimi, apart from any other 
characters, it is further distinguished by its stout, furry hind 
tibiftj, and pale front (frons). 

The type of P. conspicuus was originally preserved and sent lo 
the Museum in spirit, and there is reason to believe that, owing 
either to this, or to natural post-mortem changes, the colomlitni 
of the disc of the abdomen (exclusive of the lateral borders) has 
suffere<i alteration, and that it was originally green. This at any 
rate seems a natural deduction from the fact that traces of green 
are visible liere and there in the lirst four alaloniinal tergitt^s, 
and that the halteres are still more or less green descrip¬ 

tion above). In aiiy case, this is not the only instance in wiiich 
a representative of this family is more or less green in life, since, 
according to the late Prof. Hermann (Deutsch. Ent. Jabrg. 
1916, Heft i. pp. 43, 45, April 1, 1916), the Brazilian Pant- 
ophtliahnus alienus Heriu., in the female sex at any rate, in 
which the ground-colour of the abdomen is dull velvety-black, 
has the hind margins of the first four tergites apple-green, wldle 
there are indications that in life the scutellum and halteres are 
of the same colour. It is of course well known that in those 
instances among Diptera—liighly exceptional if the Chironomidai 
be excluded—in which the predonau*|iant colour in life is green, 
the green pigment after death is often or usually, largely or 
entirely, replaced by yellow. As cases in point, it will sufiice 
to mention Oxgcera trilimata Fabr., ami other Stratiomyidic, 
such as the Soutli American Ocloniomyiapul-chra Wied.; Tahaaus 
fasciatm Fabr., of West and Central Africa; and the Europran 
Didea alneti Fin. 

What is almost, certainly the male sex of P. conspicnm is 
represented by a solitary cT {cf. text tig. 7) from the K. Amazons, 
Brazil {H, W. Bates), in the Hope department. University 
Museum, Oxford {ex call. W. W. Saunders). The dimeiihions of 
this specimen are as follows:—Length 29*6 mm.; width of head 
just over 8 mm,; gi‘eatest width of abdomen (acrosvS hind margin 
of second tergite) 9*4 mm.; length of wing 24*4 mm. Viewed 
from above and slightly from in front, the dorsum of the thorax, 
except the hjiiid W’der of the scutellum, is unstriped and 
uniformly silvay, foming a striking eolour-contmst with the 
d(»rsum of the abdomen, which is ochraceous-tawny; the lateral 
extmmities of the fii'st four abdominal tergites are black and 
defiexed^ while the posterior angles of the second and third 
tergites are each occupied by a large, bltmtly triangular, silvery- 
white spot, lateral borders and MpoU being scarcely noticeable 
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from al>ove. The other principal external characters are as fol¬ 
lows:— llmd : frontal and vertical triangles smoke-grey pollinose, 
ocellar tubercle dark brown ; face and jowls sepia-coloured, jowls 
clothed with hair of similar hue, inner orbits bordering face 
narrowly pinkish-bulF pollinose ; facial beak represented by a low, 
elongate oval, tawny-brown area, which is scarcely noticeiible ; 
occiput shimmering golden-ochraceous-bnflP pollinose, witli darker 
reflections, and clothed with fine yellowish hair; pdpi similar 
in colour to those of J , but distal segment considerably (about 
one-third) shorter than second ; aniemtce sepia-coloured, style 
paler, third (compound) segment cuneate, flattened from side to 
side, and deepest (in a dorso-ventral direction) at about one- 
fourth of its length from the base. Thoraac : rather less than 


Text-figure 7. 



Prei*mnptivi* $ of Pautophthalmus ronspicuu9 Ansten. X (From a specimen 
in the Hojh* Department, rniversity Museum, Oxford). 


posterior half of scutellum blackish-brown, clothed wdth brownish 
hair, divifling line between infuscsated and silvery areas straight; 
dorsum of scutum, except lateral borders immediately aliove 
pleurte, clothed with fine, short, reflexed, whitish hair, lateml 
borders clothed with longer hair, light ocbraceous buflT in front 
of, and yellowish iKjhind transverse suture, under side of 
postalar calii blackish-brown; viewed at a slight angle from 
behind, dorsum of scutum shows impigmented longitudinal 
stripes, corresponding to the paired black stripes and commence¬ 
ment of a median stripe exhibited by the $ ; pleurae and lateral 
borders of j^tus dark clove-brown or blackish-brown, clothed 
with similany coloured hair, remainder of ^tus light ochraceous- 
boff, clothed with finoi silky hair of similAr colour. Abdomen : 
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venter ochraeeous^-bujOr^ piukish*buflF pollinose, sparsely clothed 
with fine, glistening ochreoiis hairs, lateral extremities of sternites 
brownish ; dorsum, except lateral borclei’S of first four segments, 
clothed with ochreous or oehraceous-buff haire, for most pait 
minute and inconspicuous except on first and sixth segments, 
lateral borders of first four tergites, except silvery-white spots, 
clothed with black or bljickish hair. Whiffs (cp. text-figs. 6 7) 
with markings corrcst>oiiding extremely closely to those exhibited 
by J, but tips paler. Ilalteres cinnamon-buff. Legs agt‘eeing 
in all essential respects with those of $ ; coloration of hind coxae 
and their hairy covering as in case of adjacent area of j)ectus. 

Pantophthalmus vittatus Wied. 

Acanthotmra vittata Wiedemann, Aiiss. zweifl. Ins. i. p. 109 
(1828). 

Acanihomera fulvida Bigot, Ann. 8oc. Ent. Fr., 5** Scr., T. x., 
Bulletin, p. v (1880). [New synonym.] 

A note in the National CJollection hr the handwriting of the 
late Baron C. K. Osten 8acken, and bearing the initials “ O. 8.,” 
confirms the correctness of the itUuitification of l\ eitlains 
{Acayithomera vittata) Wied. as given above. 

The following are the specimens of this species in the British 
Museum: a cf, from the R. Amazons, Brazil {//. IF. Bates); 
a 2 ♦ also from Brazil, but exact provenance unknown, takeii 
prior to 1849 {Mrs. Noel); and two $ 2 (the type and ptirntype 
of Acanthoimra Julvida Big.), from Guiana (cju coU. J. Bigot: 
presented by J. E. Collin, P.E.S.), 

The two latter examples represent a form of F, vittatus in 
which the dark lateral spots on the dorsum of the abdomen are 
equally well developed in lx)th sexes. Bigot himself (he. cit.) 
mentions only a single specimen, but, since the alternative 
measurements given by this author agree with the respective 
lengths of the $ 2 referred to, his remark /Specimen miiemn 
is probably a lapsus calami. 

There are six specimens of P. vittatus —all 2 $ —Hope 
Department of the University Museum, Oxford. Of tliese, three 
are simply labelled ** Miers ooll.’^ and l>ear no further indication 
of provenance ; of the remainder, one has a label with the words 
*‘Su S. Saunders, Bahia, Bz."; another is labelled Mus, 
Saunders, 1867”; and a label attached to the sixth example 
shows that this specimen was taken in Brazil, and purchased 
from Higgins in 1871. Considerable variation in size is notice¬ 
able in the Ukford series; while the dimensions of the largest 
2 (total length, including ovipositor and short facial beak, 
32*2B mm.; wing<^xpans6 57 mm.) are approximately the seme 
as those of Mrs. Noel’s specimen In the National Collection, the 
eerresponding measurements of the amaUest example in the 
posgession oS the Hope Department aif» 84^6 mm. and 40 mm. 
xespeetive!y~praetii^^ the same as those the smaller of the 
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two 2 2 ^**oin the J^igot collection, presented to the British 
Museum by Mr. Ooilin. 

The d and $ in the British Mnseuin, collected resptjctively 
by H. W. Bates and Mrs. Noel, are each pseudo-parasitized by 
nymphs of the usual species of (lamasid mite. In the case of 
the <S , there is only a single Acarid, which is on the upper 
surface of the abdomen ; the pseudo-pamsites on the 2 
present on both sides of the abdomen, and, although only in 
small numbers, m e more plentiful above than below. One of the 
specimens in the Oxford collection is similarly infe.sted. 

Fantophthalmns bellardii Hell. 

Acanthoimra hdktrdii Btdhirdi, Snggio di Ditterol. Messicana, 
Append ice, p, 16, Tav. iii. fig. 11 (1862). 

AcaiUhoinera chainpioiii Osten Sacken, Biol. (’entr.-Arner., 
Diptem, vol. i. p. 67, Tab. iii. fig. 16 (1886). [New syiionym.J 

Paniophiltalmns helleri Enderlein, Zool. Anz., Bd. xli. no. 3, 
pp. 108, 110, ligs. 8, 0 (Dec. 20, 1912). 

Although nothing can bo said with reference t^> the male of 
P. bellardii^ since it is .at present unknown, in the female sex, 
as shown by the extensive series of specimens available to the 
writer for oom[iarison, the species is normally one of the finest 
of its family, and is conspicuous, even among the huge Diptera 
with w’hich this paper is concerned, as much on account of the 
dark coloration of tlie IkwIv and wings, as by reason of the sliape 
of its shining abdomen. While females of P. bellardii of ordinary 
size are certainly not larger—perhajKs if anything actually less 
bulky—than cori'esponding examples of P, tabammcs Thunb.. 
the grtfat breadth often exhibited l>y the flat alidomen, combined 
with the shining black surface of the firet four abdominal tergites 
(except the base, hind border and lateral extremities of the first, 
and the hind Ixirders and lateral extremities of the remainder), 
serves to make the present s[)ecies noticeable among its congeners, 
among which, in actual size of the largest examples, females of 
P, uiwmimie are its only rivals. It is therefore not a little 
curious, as well as unfortunate, that the holotype of P, bellardii 
‘—•formerly in the Bigot collection, and generously presenteii to 
the British Museum (Natural History) by Mr. J. E. Collin, 
F.E.S.—^is one of the smallest Pantophthalmids yet seen. The 
dimensions a large female of P. bellardii in the National 
Collection are as follows:—^Total length (ovipositor and short, 
blunt, facial beak included) 53*5 mm.; greatest breadth (measured 
across the third abdominal segment) 20*o mm.; wing-expanse 
86 mm. (nearly 3| inches). The corresponding measurements 
in the ease of the type are respectively 24, 9*5, and 43 mm. 
Moreover, apart from its diminutive proportions, the type of 
P, hellardU as anything but since it is faded, rubb^, and 

somewhat shrunken, having m all probability originally been 
preserved in spirit * befoare being pinned. Nevertheless, the 
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Specific identity of Bellardi’s type with even the largest meml)er 
of the series of specimens under discussion is beyond question, 
and the examination of a small female of }\ bellardiif which has 
been in the National Collection for upwards of fifty-five years, 
entirely supports this conclusion. In the latter specimen, as in 
the type, the shining transverse bands on the dorsum of the 
abdomen are russet-brown instead of black, and a similar colora¬ 
tion is exhibited by one or more of the larger females of 
P, heUa/rdii in the British Museum. 

The pai*ticulars with reference to the fifteen specimens of 
this sj^ies (including the type and paratypes of Acanthomera 
ckampioni 0, Sack.) in the National Collection are as follows:— 
One $ (holotype of the species), Mexico (— Salle), ex colL Bigot, 
presented by J. E. Collin, F.E.S.; one $ (type of Aeanthomeru 
ckampioni O. Sack.), Chon tales, Nicaragua (E. M, JOmson)\ one 
$ , Orizaba, Mexico (— Salle); one $ , Hugaba, Panama C. 
Champion); one $, R. llagua, Colombia (ir. F, H. Rooenberg) ; 
one 2, provenance unknown {ex coll, W. W. Saunders). The 
remaining nine specimens, presented to the British Museum 
(Natui-al History) by Mr. J. E. Collin, F.E.S., previously formed 
part of the collection of the late J. M. F. Bigot, whore they w ere 
placed above the label “ A, heydeni, Wiud.*’^ Of these examples, 
one is from Mexico, two are from Nicaragua, and the remainder 
(if the general label can be trusted) from Brazil. 

Of the two feinales of P. bellardii belonging to the Hope 
Department, University Museum, Oxford, one is from Chon tales, 
Nicaragua, 1870 {E, M, Janeon), the other from Peru (‘‘E Mus. 
Saunders, 1867 ”). 

From what has been stated above, it will have been seen that 
P, beUardii, at any rate in the female sex, is, like other species 
of Pantophthalmidse, subject to great variation in size. 

Infestation by Gamasid nymphs of the usual species is 
exhibited by at least two of the specimens in the National 
Collection; in the cases referred to, the pseudo-parasites in small 
numbers are clustered together beneath the hind margins of one 
or more of the distal abdominal tergites, commencing with the 
fourth. An Acarid pseudo-parasite of a difierent kind, deter¬ 
mined by Mr, A. S. Hirst as an a<lult female of a species of 
MaxrocheUB, w^as found on the front (frons) of one of the 
Bmzilian females from the Bigot collection. 

According to Enderlein {Zooh Anz., Bd. xliv. no. 13, p. 585, 
July 28, 1914), P, heUeri Enderl. is a synonym of P, {AcanUho^ 
mera) ckampioni 0. Sack. It would he impossible to arrive at 
such a conciv^on from a perusal of Enderlein’s original descrip* 
tion of P , hdleH (vide aupra), in which the front (frons) in the 
female is explicitly stated to be narrowed posteriorly, and to be 
less than twice as long as broad. 


/»* m s valid apecios by Eiidedoiii 

^(jj: ^ wslitywith 
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Fantophthalmus spleudidas, sp. n. (Text 8.) 

$.—Length .(one specimen), inchuling ovipositor and facial 
beak, 37*0 nun.; width of head 8*4 ram. ; width of front at 
vertex 1*25 nun.; greatest width of abdonjen (acioss base of third 
tergite) 12*6 min. ; length of wing 28 iiini. ; wing-expanse 
G4’65 nun. 

In 9 least as represented by type^ handsome^ blackish- 

brmrUj black and oranye-rufons species^ v)iih smrdlj inco7f8/ncuot(8 
and oidy moderately sharply pointed facial beak ; doi^smn of thorcuv 
hearhiy a jmir of ad^nedian^ sharjyly defined and conspicuous^ pale 
oliveAntff polUuose^ lonyitudinal stri]>es^ apparent colour of which 
is, in certain aspects, soineudiat aliey'ed by hairy coveriny ; blunt- 
edged- abdomen^ in wh ich anterior j^ortion of both secoyid ami thh'd 
teryites is shhiiny, and dm'suni of which is black at base, then 
largely orange-rufous, with a black border on each sale, in lohich 
are a small white spot, and two short, ti'ansrerse, silvery-white 
sU^eaks; d^isky wings, irith shatply defined, cinytamondntff inatak¬ 
ings, as shown in text fig. 8; kind femora and iilmv not so thickly 
clothed with hair as to appear furry, hind feiuora fairly sto7it, 
somewhat, though not very noticeably, incrassate towards tips, and 
with small mhfemoral and terminal spines. 

Head: front (frons), jowls and basioccipital region black or 
blackish-brown, face muncuriy-brown, inner orbits bordering face 
and at least upper portion of front more or less buffy-brown or 
sepia-coloured; front of moderate wifith, somewhat broader at 
anterior extremity than at vertex; ocelli, at least in type, orange- 
cinnamon ; facial beak shining black, its base enveloped above 
witli a narrow, matt, nnunmy-brown covering; jowls and basi- 
occipital region clothe<l with fine, blackish brown or dark 
mummy-brown hair: occiput smoke-grey pollinose, |x>sterior 
orbits narrowly pale smoke-grey ; pfdpi black or blackish-brown, 
distal segment somewhat swollen, pointed at tip, distinctly shorter 
than remaining portion of palpi, which is clothed with blackish 
hair, distal segment clothed with .similar hair at base, and bear¬ 
ing two or tliiw hairs of same kind at tip ; antennm slender (i. e. 
depth of third (com])ound) segment not greatly increased at base), 
blackish-brown or black, paler towards distal extremity, terminal 
division of third segment greyish cinnamon-coloured at tip, first 
and second segments somewhat sparsely clothed with black hail’s. 
Thorax: dorsum, so far as can be seen, with no trace of small or 
minute, shining, rounded, wiirt-like tubercles, with which as a 
rule in Pantophthahnidae this region is chamcteristically and 
plentifully besprinkled; scutellum, sides of main portion of dorsum 
(scutum) behind humeral calli, and central area of dorsum in 
front of prescutellar groove and behind ends of olive-buff pollinose 
stripes chestnut-brown^ this hue being darker on sides of scutum 
and brighter in case of soutellum; admediaUi olive-buff pollinose 
stripes separated in middle line by a tnuTow, tapering, chocolate- 
brown stripe, and bordered on each side by a much broader, 
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blackish or blackish-brown longitudina) stripe, which, commencing 
on front border and occupying entire sptice between humeral callus 
and corresponding admedian stripe, is continued backwards to 
prescutellar groove, becoming constantly narrower as it passes 
backwards, and in particular diminishing markedly in width after 
passing beyond end of olive-butf stripe, which itself di8ap{)ears 
sliortly after ci ossing transverse sutui e; behind latter, bordering 
each blackish or blackish-brown stripe on outer side, is a fairly 
broad, curved, shining stripe ; humeral calli light ochraoeous-bufif 
in front, blackisli-brown behind, outer extremity in each case 
shining, pointed, and reddish-brown; olive-buflf pollinose stripes 
clothed with fine, ochraceous-tawny hair, remainder of <lorsum of 


Text-figure 8. 



FantopkthalmuM $pUndidM9 Austen, 9« X Ij. 


scutum covered with Ene russet-brown or iMisset-coloured hair, 
lateml borders of scutum in front of transverse suture clothed 
with dark brown hair, scutelkim and oblong median area 
immediately in ft^ont of it clothed with bright russet-coloured 
hair; pleurae and pectus mummy-brown, clothed with similarly 
coloured haki rounded knob below base of wing on each side 
shining blackish-brown. Abdornm : first tergite black, clothed 
with fine black or blackish hair, and having on each lateral edge, 
a short distance in front of poetenor anglei a small white qmt; 
second and two following tergites brange^^rufous (shining anterior 
border of second tergite mainljr reddish^bv^wn, at least in case Of 
type), lateral bordensblimk, shading off somewhat into brown on 
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inner margin, a short, transvei*8e, silvery-white streak just in 
front of each jK>sterior angle of second and third tergites; apart 
from silvery-white *streaks just mentioned, on both second and 
third tergites non-shining area is confined to ])Osterior half of 
segineuit, is of less depth than shining area in front of it, and has 
its extremities, which are far from reaching lateral margins, 
taptned and rounded off; fifth tergiie black, moderately shining 
and narrowly margined tiucomplctely so in front) with orange- 
rutous; remaining tergites blackish-brown or dark brown 
(terminal IoIkjs or valves ocbraceous-buft’, s]»arsely clothed with 
ochraceous-tawny hairs); orange-rufous area of doisum, as also 
fifth tergite, thinly clothed with glistening,decuml>ent,ochraceous- 
tawny hair, shining anterior border of second tergite clothed with 
similar hair, second and following tei’gites otlierwise for most 
part thinly clothed with black hair; venter black (second and two 
or three following sternites shining), thinly clothed with black 
hairs, irin^s (apart from cinnamon-bufi* markings) mummy- 
brown over rather less than proximal three-fourths of costal 
border, then Hgliter or darker sepia-coloured, tyjiieal specimen at 
any rate with a distinctly paler area in centre of certain cells, 
such as ilLscJil and second posterior; cinnamon-biifl* markings 
more sharply defined and more restricted than in case of several 
otlier species of Fantophthahnm already described, chief markings 
being at base of basal cells (whence extensions are emitted, to 
costa on humeral tmnsverse vein, and along fifth longitudinal 
vein), between costa and proximal extremity of discal cell (ineiud' 
ing anterior transverse vein and an extension thence for some 
distance along third longitudinal vein), and streaks embracing 
respectively distal exti'einity of second, and anterior branch of 
third longitudinal veins, and distal boundaries of second basal and 
discal cells; costa clove brown at I)afee, otherwise mainly cinna- 
inoii-bruwn, veins elsewhere mummy-brown in darker, otdira- 
ceous-tawny ill lighter areas. Halieresx (in dried condition, at 
any rate) stalks iimmmy-hi*own, knobs biift-yellow. except 

first segment of hind tam, uniformly black ami clothed with 
black hair; first segment of bind tarsi light oi*Knge-yellow, 
clothed with sliort, ochraceous-orange hail's, tip of segment 
hlackish-hrowii or black, clotheti with simiiaily coloured hairs, 
extreme base of segment also blackish -bwiwn ; claws black; 
pulvilli and empodia ocliraceous-bufi*. 

Panama: Chiriqui Yolcano, lietween 5000 and 9000ft., 1916 
(ir. WaUon). 

Owing to its distinctive colomtion and markings. Pa$Uopk 
th(dmu$ s]lAendidua —in the $ sex at any rate—cannot be confused 
With any of its congeners already known. 

The specimen from which the above description has been drawn 
up bears, on the fifth and following abdominal segments, a small 
n umber of nymj^u of the species of Gamasid mite (genus TrachgUut) 
that has meutioneil so often in the course of this paper as 
occurring on various species of Pantop}itlialmi<te« In addition to 
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these pseudo-parasites, a few other nymphal mites, apparently 
conspeciflc with the foregoing, were found on the left side of 
the thorax, among the hair on the anterior border of the meso- 
pleura. 


Pantophthalmus variegatus, sp. n. (Text-hg. 9.) 

$ .—Length (four specimens), including ovipositor and facial 
beak, 29*5 to 36*25min.; width of head 7*5 to 9*2 mm.; width 
of front at vertex 1*4 to 1*5 mm.; greatest width of abdomen 
(across hind border of second tergite) 9*8 to 13*0 mm.; length of 
wing 25*0 to 28*5 mm. 

Strongly marked species^ with, in $ sex at ajvy rate^ dorsimi 
of thorax viiiaceous-hujf^ conspicuously striped and spotted with 
blacdc or blackish-hrown, and with dorsum o f abdomen ochraceous-^ 
orange or orange- rufous, with shaiply defined black lateral borders, 
in each of which are four transversely elongate, silvery-white spots^ 
the fourth pair of spots less conspicuous than the others and sorne^ 
times indistinct; facial beak prominent hut not sharp pointed; 
wings strongly infuscated, mummy-brown at base, then sepia- 
coloured or f uscous, with ochraceous htiff*or cream-huff markings as 
shown in text-fig, 9 ; hind femen^a incrassate towards tips, with very 
small terminal spine, sabfanoral spine likewise small, difficult to 
distinguish among the hair. 

Head: front (frona) wai*m buft’, of moderate and uniform 
width; in middle line, just al>ove basevs of aiitenme, a narrow, 
short, sornewhf^t sagittate, brownish streak; ocellar tubercle black, 
bluntly ovate, sharply defined and conspicuous; face dark seal- 
brown (facial orbits narrowly olive-^buff), below facial beak with 
an ochraceoiis-omnge transveree band, extremities of which turn 
upwanls on each side of l»ase of beak, a similar but paler (light 
ochiMceous-buff) band, about half the depth of the former, 
immediately above bases of palpi; Jowls and basioccipital region 
mum my-brown or cinnamon-brown, clothed with similarly 
coloured hair; facial beak of moderate length, blunt (not sharp- 
pointed) at tip, which is shining bWk or blackisli-hvovvn, 
proximal three-fourths of l>eak enveloped, except below, with a 
inatt, dark seal-brown, smooth (not transversely rugose) cx)vering; 
occiput light buff (Immediately adjacent to f)o.sterior orbits 
ochraceous-buft*), clothed with glistening, ochraceous-hufi:’ hairs, 
which become bi'ownish towards tips; first and sex'ond seg¬ 
ments of palpi sepia-coloured or dark brown, clothed with 
reddish-bro%i or dark brown hair, and together longer than or 
at least as long as distal segment, ktter blackisli-brown or block 
(sepia-cjolourea at base), moderately swollen lieyond proximal 
fourth, and sparsely clothed, at least on outer side and at base, 
with short, reddish-brown hairs; aMenrm warm buff, second 
segment with a circlet of russet coloured hairs at distal extremity, 
third (cO}n|K>und) segment slender^ showing but little increase of 
depth at bam* T/mane: dorsum of mtiin portion (scutum) 
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Adnaceous-buff pollinose, with, as shown in text-fig. 9, on anterior 
two-thirds a pair of fairly broad, black or blackish-brown longi¬ 
tudinal stripes, and on each side, behind tniusverse suture, a pair 
of similarly coloured spots, the larger of which occupies postalar 
callus, wdiile the other, much smaller spot is situate above base of 
wing, just behind outer extremity of transverse suture ; a short 
distance in rear of latter, each longitudinal stiipe becomes partially 
obliterjited or is tapered off obliquely from in front outwanls, 
and is then continued to prescutellar groove by a narrower and 
]»aler extension, each extension ending on anterior wall of gi’oove 
in a somewhat ill-defined, darker, spot-like termination, which 
is in contact with its fellow ; scutelhun black or hlackish-hrown, 
its outer extremities silver-grey pollinose on a pale ochi'aceous- 

Text-figure 9. 



Pantofihihalmus rarie^atus Au»t«?n, X 


buff ground; dorsum of scutum clothed with ochraceous-buff 
hair, stripes, spots, and sciitellum clothed with brownish or ilark 
brown hair; huuieml calU warm buff or cream-buff, outer 
extremities and a spot on upj>er surface at base dai*k brown ; 
pleuiwand pectus mummy-brown, clothed with similarly coloui-ed 
hair. Abdomen: first four tergites, at least in typical series, 
ochraceous-orange or orange-rufo\is, tlieir lateral extremities, 
which are somewhat deflexed, black and sharply defined, with a 
transversely elongate, silvery-white spot in posterior angle of 
each tergite, spots on fourth tergite smaller than the others and 
sometimes indistinct; remaining tergites, including ovipositor, 
mnmmy-brown, a largar or smaller area in centre of base of fifth 
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tergite ochraceoufi-orange or orange«rui‘ous; sixth and seventh 
tergites, fifth tergite except area just mentioned, and lateral 
borders of preceding tei’gites, except silvery-white spots, clothed 
with dark brown, blackish or black hair; first tergite, except 
lateral extremities, thinly clothed with fine, decumbent,glistening 
oclinujeous-bufF hairs, remainder of ochraceous-orange or orange- 
rufous area of dorsum very sparsely clothed with short or minute 
hairs of similar colour; venter mummy-brown, thinly clothed 
with fine, dark l>rown hair. Wmgs : markings very similar to 
thos^ exhibited by Pantophthalmus bateBi Austen {of, figs. 9 and 2); 
costa, from a short distance beyond base, mainly cinnamon- 
coloured; veins olsewliere partly mummy-brown, partly sepia' 
coloured, except in pale areas where they are cinnamon-buft*; 
teguliform swelling at base of costa ochraceous-buff, large and 
conspicuous, llalteres (in dried condition at any rate) sepia- 
coloured. Legs : first segment of all tarsi (except extreme tips), 
also extreme lJa^es of following segments in case of front pair, 
honey-yellow, ochraceous-buff or cream-bufli’, clothed with short, 
glistening, cream-coloured or cream-buff hair; legs otherwise 
clove-brown or chocolate-brown (last four segments of hind tarsi 
sometimes bluckish-brovvn or black), clothed with fine, similarly 
coloured or blacki.sh hair, which is closely set on hind femora and 
tibiae, so that these segments, or at least hind tibiae, have a furry 
appearance; claws black, sometimes nisset-coloured at base; 
pul villi and empodia ochraceous-buff. 

Brazil. Holotype, precise locality unknown, before 1849 
{Mrs, Xoel); one pamtype, Parana, about 1906 {A\ DnkiniUhJ 
Jones)) a second paratyjie, precise locality unknown, ex coU. 
J. Bigot (presented by Mr. J. E. Collin, F.E.S.). A third para- 
type, without any indication of locality, but bMiring two lal)els, 
each with the words “ seiioomiB^ Wied,'*, and in one case with the 
addition of “E Mus. Saund.: 1867. lOc?” in J. 0. Westwood’s 
handwriting, is in the possession of the Hope Department, 
University Museum, Oxford. The holotype is the specimen 
called by P. "Walker (List Dipt. Ins. in coll. Brit. Mus., Pi. i. 
p. 210, 1848) Acanthomera seiicomiB Wied. The paratype from 
the Bigot collection was placed by its original owner above the 
label A. framnfeldif Schiner.” It may be of interest to note 
that, in the wings of the paratype from Parana, the second 
posterior cell is closed and petiolate, although in all other respects, 
apart from poBt-morUm shrinkage of the abdomen, the specimen 
is normal. 

While tbe thoracic spots in the case of PantopfiMicJmuB 
variegatUBf §, ore similar to those exhibited by both sexes of 
tfUUU^iB Wied., though the posterior lateral six>t is mneh 
larger in the species characterised above, the distinctive thoracic 
stripes in P. mrkgaim wfll at once serve to separate not 
only but also fnom any other Pantophthalmid 

in wliiek at any rate the female sex is known. 

It only remains to add thl% nymphs of the usual species 
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of (lamasid niito, albeit in small numbers, are present on tbe 
abcbniiiiial termites ol^ at least two of the paratype.**, tm well as on 
tiiose of the holotype of P, variegatiis. 


Genus Rhaphiorhjnchus Wiedemann. 

Hhfrphiorht/nclius Wiedemann, Diptera Exotica, Pars i. p. 59 
(i.S21). 

In spite of the lapse of more than a century since this prenns 
was first descri])ed, the genoty|>e, Wiaphiorhyuchus plmiivnUris 
Wied., is still tbe only species that can be ajssigned to it; as 
explained below (cf. p. 597). it now seems more reasonable to 
found a distinct genus fur iiJm2)hiorhpn>cfiiL8 ruiltschildi Austen, 


Text-figui-e 10. 



Left umilWy palpus of Rhaphi&rhyn4^hu$ planiwntrU Wied. \ a, ^ ^, 

luuer (ventral) aspect ia each case. 

which wa» desoriM in 1909. At the same time, the diatinctivc 
sliape of the terminal segment of the palpus in lihaphiorhtfnchm 
planimtiiru^ especially in the female, precludes any thought of 
including this species in the genus Pantophihedmus, As shown 
in fig. 10, tbe distal segment of the palpus in llhapkiorhynchmy 
while distinctly swollen and fusiform in the male, is enormously 
dilated in the opposite sex and, viewed from below, is decidedly 
reniform. A prominent and sharp-^pointed facial beak, and a 
Pitoc. ZooL* 8oa--1923, No, XXXIX, 39 
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'well-developed subfemoral spine on the hind legs are present in 
both sexes. 


Bhaphiorhynchns planiventris Wied. 

lihaphiorhynchus planiventris Wiedemann, Dipt, Exot, i« 
p. 60, Tab. ii. %. 1 (1821). 

Acanihomera crassipalpis Macquart, Mem. Soc, roy. des Sc., 
de TAgric. et des Arts de Lille, Atmee 1846, p. 43, Tab. i. 
fig. 3 (1847). 

Acanihomera higoti Bellardi, Saggio di Ditterol. Messicana, 
Appendice, p. 16, Tav. iii. fig. 10 (1862). 

The specific identity of Acanihomera erassipalpis Maoq. and 

A, higoti Bell, with lik, planwentris Wie<l. was recognized long 
ago by Baron 0. 11. Osten Sacken (Biol. Oentr.-Amer., Diptera, 
vol. i. p. 66 (1886)). 

The undermentioned specimens of lih. planiventris are in the 
British Museum (Natural History):—One d, David, Chiriqui, 
Panama, and one $ , Bugaba, Panama, 800-1500 ft.—both col¬ 
lected by Mr. G, C, Champion^ and determined by Osten Sacken 
(loc. eit^\ one $ , Provincia 8ai*a, Santa Cruz de la Sienn, lk>Hvia, 
February-April, 1904 (./. Steinhach). From the Bigot collection, 
Mr. J. E. Collin has kindly presented the type of Acanthovnsra 
erassipalpis Macq. (a $ , stated by Macquart, loc. cii*, to be fi*om 
Guatemala), and two additional $ $, from Chontales, Nicaragua, 
all of which, with a J of Pantophthalmns {Acanthomera)fra%ien^- 
feldi Schin. [vide supra, p. 565), were placed by Bigot above a 
label inscribed Acanthoniera erassipalpis Macq., n. ap. $ 

In the Hope Department of the University Museum, Oxford, 
this species is represented by three $ , of which two are from 

Chontales, Nicaragua, 1870 [E, M. Janson), whBe the third is 
simply laMled America aeq.” 

The Liverpool School of 'j'i*opiCa1 Medicine possesses a $ of 
Rh, pla/nive'nlris fix>m the 11. Amazons, Brasdl, ^*011 board 

B. S. ‘ Hildebrand,' 25. ii. 1920, 6.30 p.m.” (/>. darkey 

All three Oxford specimens show the nymphal stage of the 
usual species of Gamasid mite on the dorsal surface of the 
abdomen; in two instances, however, only a single parasite is 
visible, while in the third case the nymphs number less than 
a dosen. 


Genus Atopomyia*, nov. 

Distinguishid, at least in ^ sex, from both 
l%iinb. and MapAiorApnehm Wied. by the narrow, elov^le 
shape of the body, and the form of the third (compouna) segment 
of the antenna. The latter, instead of itn broadm* (pi^mal) 
portion being more or less abruptly truncate (or tapering quidtly 
to a point), and bearing terminally a fine, setifemn arista ^as in 
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Pantophthalnifis c?)> or bein^ lanceolate fas in lihaphiarhfiichm 
planweniris Wied,, <5 , a^md Mac(|nart, Mern. Soc. Roy. des 8c., 
tie TAgric. et des Arts de Lille, Aniico 1838, Partie, 

pK 20. figs, 3, 3 1838), is narrow and subulate, with its 
terminal annulus elongate, rod-like, abruptly attenuate and 
pointed at the tip, and bearing a few minute hairs towards the 
end, in addition to a longer recumbent hair above and below, 
just before the middle. Distinguished fmiher, from hoth genera 
mentioned, by the f)alpi (at least in 6 ) being densely clothed 
with stilT hair, instead of the disbi) segment l>eiiig pnu?tic<illy 
bare; distiugulsherl also from IViapkiorhifnchm by distal segment 


Text-figure 11. 



Lett aJ)t43iiuu of rothtchildi Austen, (y,froni the inner side. 

of palpi not being characteristictilly sw^ollen as in that genus, and 
lieing decidedly sboi-ter than remaining portion of j>alpus, instoiid 
of rice versa\ Face with a krge, thick beak, pointed at tip, 
thickened portion more or less distinctly wrinkled tmnsversely. 
Dorsum of thomx, at leiust in cf of genotype, devoid of the small 
or minute, rounded, wwt-like tubercles, wJiich, though varying 
greatly in difiereiit sjiecies in size and number, are chai*acteristic 
of the majority of Paiitophthalmida), though apparently not 
present in all, at any rate in lioth sexes. Hind legs with a large 
subfemoral spine; terminal spine on hind femora very small, at 
least in genotype. 

Geuoty|)e— IVi^^ihiorhyvdvm roUischildi Austen. 


Atopomyia rothschildi Austen. 

R}mphiorh}/iu^m roiliscJiildi Austen, Novitates Zoologicae, 
vol. xvi, p. 129 (May 1909), and vol. xvii. pi. xv. fiir. 1 
(December 1910)« 

Although at the time of describing this striking species the 
author considered that there were no real gi*ounds for separating 
it from (cf. Austen, L cii. vol. xvi. p. 130), it 

seems advisable on further considemtion to revexiiie tiiis view, 
especially when regard is paid to the important palpal characters 
to which attention is drawn in the generic diagnosis above. 

The tvpe of A. rothachUdi —a <J from Buenavista, J^livia 
(/• in the Triug Museum, and the British Museum 

(Natural Histoty) possesses a piiraty|,)e of the same sex from 
Xkmador During the fourteen years that have eiaps^ 

stnce the spades was described, no further q^imens of it have 

39 ^ 
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been added to the National Collection or seen by the author; but 
it may be noted tliat two d d ot A, rothschildi, from Peru and 
Chiriqui, Panama, respectively, were in the possession of the late 
Professor Hermann {cf. Hermann, Deutsch. Ent. Z., Jahrg. 19J6, 
Heft i. p. 47, 1916). 

According to Lord Bothschild (Nov, Zool. vol. xvii. p. 461, 
lleceniber \^\0\Atopoinyia rotJiachildi mimics the Hymenopteron 
Pepsis eUvata Fabr,, which is doubtless the explanation of the 
curious contrast in its general facies presented by this species, as 
compared with any other Pantophthaimid at present known. 
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SI. New (^'ypiostome Boetles. By S. Mauuk, F.Z.S. 

(May 7, 1923: May 20, 1923.] 

(Text-figures 1-8.) 

In the present paper are described one new genns and six new 
species of Hispinfc and (^as-sidinie. Two facts are interesting: 
tl)e association of two ITispids of the same genus, structurally 
dilferont but having strong roseinblance in superficial colouring, 
in the same l‘oo<l-j>hvnt; ami secondly, the newOassid beetle from 
Palestine poss(‘ssos a claw-structure which is not found usually 
in this grouj) of beetles. These facts are described in detail 
below. 

Tex t> figure 1. 



CaLLISPA ALSfORA, Rp. XU 

Bmly elongnta. Colour shining yellow; inouthpartSy antennie, 
trochanter^ apieee of femora, and bases of tibiae pitch-black; 
undaraide brown. 
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Head smooth, impunctate, and slightly produced l^etween the 
bases of the antenneo« The antennsa are hartlly thickened towards 
the apex, the apical joint pointed, snbnitkl; the third joint is 
longer than the seciond,but slightly shorter than the first and 
second combined. Prothora.v almost as long as broad, slightly 
narrowed in front; the basal margin bisinuate, the sides straight 
and margined, the anterior angles rounded, the i)osterior acute. 
Tlie upper surface with a longitudinal depression on each side, 
and also with one in the middle at base ; in the latenil depressions 
are some coarse punctures; the middle longitudinal area slightly 
convex, but having similar punctures except along a narrow 
middle line; some of the punctate portions are slightly depressed. 
ScuUllum oblong, sides straight, anterior edge broadly rounded ; 
surface smooth, shining, impnnctate. Ehjira vtvy slightly broader 
at base than the prothoi*ax, parallel-sided,pnnctate-striate; besides 
the short scutellar i‘ow on each elytron there are eight rows at 
tlm base and ten rows in the middle; the intei^tices are smooth 
and flat. The punctures are much stronger in the middle area 
than elsewhere. UnderakU smooth, shining, iinpnnetate except 
for a few coarse puuctiires on the sides of the thomcic sterna. 

Length 5 mm. 

India: the Himalayas, Almora, 4500 ft., Khaula (if. 6\ 
Champion), 

Type in the British Museum. 

Described from six cjxnmples. 

This species is related to C, m^itarsata Maulik, which is from 
Ceylon, but differs in the cx)Ioration, the relative lengllis of the 
second and thinl joints of the antenna*, and the structure of the 
prothorax w’ith its punctation. 


Dowkesia sasthi, sp. n. 

Body elongate, narrow. Colour shining brown, witih the eyes, 
antennw, and the apical area of the elytra black. 

Head with the eyes large; the interocular space smooth, with a 
few punctures. The antennm are short, scarcely reaching the 
middle of the pronotum, very slightly thickened towards tlie apex, 
and covered with hair, more so towards the apex ; the first joint 
rounded, the second longer than the third, the third, fourth, fifth, 
and sixth almost equal to each other in length, from the seventh 
to the eleventh slightly thickened, the last the longest and bluntly 
pointed. Protfiorao! quadrate, longer than broad, very slightly 
narrowed l^ehiud, the sides parallel and margined ; tlie anterior 
angles rounder, the posterior ones emai^na||^. Basal margin at 
the middle deeply efiannelled. Tine uppei^ surface sparsely and 
confn^dly punctate, there being less punctures in the middle 
elsewhere; the front rounded mergin impimetate. 
iiaalViiiij^ctate. Myira broader et ihse base than the prothdiNiXt 
paralkWd^, very slightly conetriefced in the middle? et ibe 
rounded apical an^es the margin is mj^anate. JSadli aiyti^Ns Im 
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SIX rows of punctures on the apical surface : the first runs along 
the sutur^ right to tlio apical siiiface, wliere it does not become 
double, the next row of punctures divides itself into two on the 
black apical surface of the elytra, then another row commencing 
from the humerus soon becomes double, finally there is the 
marginal single row; on the apical area the third interstice is 
raised into a short, sharp costa: all the interstices have the 
appearance of being slightly raised ; on the brown portion of the 
elytral surface the punctures are surrounded by a black ring, 
anti hence appear much larger than those on the black area; a 
sciitellar row is absent. Undershle smooth, shining, impunctate* 


Text-figure 2. 



Dorsal view of liovrnesia satihL 


The tarsi of the front legs almost eijual in length to the tibia? 
and laiger than those of the other legs. The claw-joint of the 
tarsus projects beyond the third joint. 

Zenffth 5-6 mm, 

W. Himalayas: Kumaon (JST. G, CUampion), Found on T/t^^ 
mndama agroBiU^ 

Typ$ in the British Museum. 

Described from nine examples* 

These nine examples were sent with four examples of 
Dommm yeslroi Baly, all found in sheaths of Heyravdia^ to 
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Mr. G. C. Champion, who wns good enough to afford me the 
opportunity of examining them. 

The superficial resembljince between L), gestroi and sasthi ia 
Ro remarkable that they were considered as the same species. The 
structural differences li^tween them are considerable, and warrant 
the erection of a new species. The close association of these two 
structurally different forms, but possessing a strong superficial 
resemblance, in the same food-plant is interesting, and is sugges¬ 
tive of some form of mimicry. D, cet/lontca Maulik, i>. rotana, 
Maulik, and 1). kanarmsis Weise have also similar coloration of tlie 
elytra, viz. the apical portion is black wdiile the basal is brown. 

Kari, gen. nov. 

This genus is erected for the insect of which a detailed 
description is given below, acconling to the following characters : 
(1) the shape of the body, twirallel-sided, rounded posteriorly, the 
pi'onoUim transversely elliptical; (2) the structure of the antennae, 
which partly lie in the channel on each side of the cavity in whicli 
the head is imbedded ; (3) the peculiar structure of the tarsus, 
in which there is no felt covering on the underside, and tlie 
deeply bilobed character, especially of the thiid joint, is absent. 
3'he structure of the tarsi suggests that they have been adapte<i 
to a desert life. The dmb colour of tbe insect seems to Hnj)port 
this view. At present thei-e are no data available with regard to 
the larvaj and tiie bionomics of the insect. By the shape of the 
body and the antennal channels it is rolate<l to the genus Glypho- 
casis^ but the structure of tbe tarsus places this genus in a unique 
position. 

Kari brtoxea, «p. n. 

Body oblong, parallel'sided, rounded posteriorly; the front of 
the pronotum slightly drawn forwards; in profile the dorsal side 
of me insect has a slight elevation posteriorly. Colour dull 
brown; the posterior undulated edge of pronotum opposing the 
anterior similarly undulated edge of the elytra, black; tbe eyes, 
xnouthparts, and the five apical joints of the antennse black or 
piceous. 

J^ead imbedded in a hollow, each side of which forms a channel 
in which lie the six basal joints of the antennie. The clypeus Hat, 
indented with large coarse pits, some of which are confiuent with 
each other and bear a few erect hairs. The anteniue pass jn.st 
beyond the base of the prothorax on the underside, the first joint 
thickened, club-shaped; tbe second small, rounded; tbe thiid 
longer than the foui^h, which is equal in length to the fifth ; the 
sixth slightly sbofter than the fifth ; seventh to eleventh joints 
form an ^ongated thickened club. The whole antenna is spiisely 
covered with short, erect, whitish hairs, Pro^orax tmnsvmely 
oval, broader than long, as broad at tbe toree as the elytra; the 
mid^e of the slightly drawn out front e%e with a very shi^low 
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emnrginafcion ; each half of theba«al margin bisinnato, the lateral 
margins rouruled. The edge all round, except the basal black 
portion, bears short, erect, whitish hairs, is uneven, more so at tlie 
lateral rounded portions, and is generally darker than the ground¬ 
colour of the pronotum. The upper surface is very uneven, 
having the following structure: the middle of the basal area is 
enormously raised into two high peaks (tliey being the highest 
points of the surface) with a depression between them ; on each 
side of these there is a broadly convex, uneven, and oblitjue area 
sloping down to the edge; anterior and posterior to these swollen 
areas are deep depressions ; in front the surface also slopes down, 
and is broadly convex and tul>erculate, narrowing down in the 
middle into a longitiulinal ridge which reaches the front edge; on 
cither side of this ridge the surface is deeply depressed; the front.al 
area, including the swollen and the depressed portions, contain 


Text-figure 3, 



Dooal \iew of Kari irtutma. 


round black spots; the posteriorly gitunted depressed areas also 
contain similar spots; some of these maybe impressed pits or 
punctures. SmUeUtm triangular, with the surface fairly plane. 
Elytra : the front black edge is bisinuate on each side and 
roughly serrate. The edge all round is roughly serrate, darker 
than the l>ody-colour, and beat's short, erect, whitish hairs. 
Each elytron is pxinctate, and with costae and tubercles. The 
whole surface i« very sparsely scattered over with short, erect, 
whitish hairs which are visible under a high power. The suture 
is strongly raised. On each elytron there are four costas: the first, 
that nearest to the suture, is the strongest, running the whole 
length parallel to the suture, and in its posterior portion at several 
places swollen into tubercles and joined to the suture and to 
the second oosta by many short transverse eostic; the second and 
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third oostfD are feebler, and arising from the humerus thejr break 
up into tubercles posteriorly without reaching the apical area of 
the elytron ; the fourth costa is hardly developed at the base, hut 
inoie strongly so posteriorly, bending round to join the first costa 
on the apical area; between the fourth costa and the margin, 

Text-figure 4. 



Ventral view of Kart brunnw* 


which is also raised, the surface is much depressed, containing 
dee{)er punctures and much broken up at various plac^ by 
swellings. C^nderstde more shiny than the upperside. The 
epipleiine of the elytra and the under surface of the pronotiim 
li^r a few scatter^ dark punctures* The legs are veiy sparsely 

Text-figure 5, 



Under aurfitee of tarsns of Kari bmnnaa* 


scattered over with short, erect, whitish hairs. Tlte first joint 
of the tarsus is constricted at the base and dilated at the apex; the 
second is broader than long, essarginate at the apex ; the 

tbit^ is sifntlar to the second in structure, not deeply bildM as 
is nstial in the Cbrysomelidie; the daw**joint arises him the base 
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of the tliitfl, long, more or less cylindrical, projecting much 
beyond, as broad at the base as at the apex; the claws are simple. 
There is no felt covering underneath, m is usual in the Chryso- 
inelidas* Viewed from above, the tarsus app^3ars to have uniform 
breadth throughout its length, and is covered with stiff, erect 
hairs. Each side of the first, second, and third joints has a little 
strongly chitinized projection whic h is reminiscent of the lobes 
of tlie joints; these projections are clearly visible when the tarsus 
is viewed sideways, and on their underside they bear tufts of 
bristles, so that there are altogether three pairs of them. 

Length 5 mm. 

Locality. Palestine, 10 miles east of Jerusalem, 1000 ft., 
17. iv. 1922 (P. A. Jhixton). 

Type in the British Museum. 

Described from one example. 

Cassida rati, sp. n. 

Body subtriangular. Colour yellow-browm ; elyt/ra with ill- 
defined darker ptU'hes, the explanate margin at the anterior and 
postcH'ior angles with deep red-brown patches, the sutural angles 
deep i*ed-brown ; underside (except the legs) shining black. 


Text-figure 6. 



DotbrI view of Caie^Un rafi. 


Head with the clypeiis triangularly elevated towards the base 
of the antennie, otherwise the surface is plane, having stiff, long 
hairs at the sides. The anteiinie pass beyond the anterior angles 
of the explanate margins of the elytra^ tl»e first joint elongate, 
thiokened; the seeon^d slunrt; the third, fourtli, and fifth almost 
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<^qnnl to onch other in length ; the sixth shorter, slightly <lilate<l 
et the ajKjx; the seventh still shorter, more thickened ; the eighth 
to eleventh slightly thickened, bleck, and more liairy. Protkcrax 
mnch narrower than the base of the elytra, broader than long. 
The sides rounded and front margin widely arched ; each half of 
the basal margin bisinuate and edged with black. The surface 
is convex, smooth, shining, impnnctate, and slightly sloping from 
the base to the front: on each side of the disc there are two 
indistinct, roundish, darker patches. Theexplanate margins are 
transpjirent, with a honeycomb structure. Scutelhfm triangular, 
smooth, impnnctate. Elytra much broader at the base than the 
prothorax. A little posterior to the scutellura the surface is raised 
into a hump (not visible in the illustration). On each elytron 
there are nine rows of rather coarse punctures : the two nearest 
to the suture run right up to the end, the others converge aiul 
terminate on the apical area of the elytron; besides these rows 
a few punctures may be said to represent a short scutellar row, 
and some very coaise pits, more regular posteriorly, along the 
extreme margin may represent a tenth row of punctures. Tim 
interstices are more or less costate, particularly the first t\ro. 
The surface has some indistinct patches of dark-brown colour; 
tlie red-brown fascia on the explanat.e margin at the anterior 
angles (which are rounded) continues as a lateral band, Joining 
the similar fascia at the posterior angle. The explanate margins 
transparent and with a honeycomb structure. Unchrskh: the 
abdominal sternites spai‘sely covered with brownush hairs ; those 
on tlie side longer. The claws simple, projecting slightly beyond 
the bilohed joint/ 

Length 7 mm.; breadth 6 mm. 

India: Manipur (/^oAeriy). 

Type in the British Museum. 

Described fiom one example. 

CaSSTDA MANIPUBIA, Sp, n. 

Body subtriangular. Colour yellow-brown, with daiker brown 
patches on the elytra. The anterior lateral angles of the ex- 
planate margin of the elytra are very sharp. 

Head with the clypeus slightly convex^ smooth, impunctate. 
The antennae extend beyond the anterior angles of the explanate 
margin of the elytra; first joint elongate, o)ub**shaped; the second 
almost as long as the thini, constricted at the base a little dilated 
towards the apex; the third, fourth, and fifth almost et|unl to each 
other in length; tlie sixth shorter; seventh to eleventh a little 
thicker, moi*e hairy; the last two pioemis. Prothorai» elliptical, 
much brooder than long, the front margin widely ait;hed. Tlie 
disc convex, slightly sloping from the feaae to the anterior 
tnatgiti, smooth, impunctate. T^ie explanate margin transpstent, 
with a hcmeyoomh structure. Smitedhm triang\ilar, funpoth, 
shitting, impnnctate* Elyira Jnt^ch broader at the basO tbasi 
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the prothorax. That the anterior lateral angles of the expla- 
nate margins of the elytrn are acute and sharp is an important 
character. A little posterior to the scutellum there is a hump 
(not visible in the illustration). On each elytron thej*e is a 
short scutellar row consisting of a few punctures, and ten rows 
of coarse punctures, including the extreme marginal one which 
con.sists of a few coarse pits. The rows are not very regular, in 
some places the punctures being contused. The interstices are 
more or less cost.ite. Tlie dark brown patches are obsole.scent, 
there being two, one below the humerus and the other at the 
posterior angle, dark pitch-black ; these iiiay form with the ol)so- 
lescent patches a lateral band. The explanste margins are 
transparent., with a honeycomh structure. Utidersida uniformly 


Text-^gure 7. 



Dorsal view of Ca^sida manijyurM. 


brown, with the middle area of the abdomen a shade darker. 
The claw-joint haixily projects beyond the bilobed joint; claws 
simple. 

Length 7 mm.; hreadUi 6 mm. 

India: Manipur (Z>oAsri0^). 

I'ype in the British Museum. 

Described from two examples^ one of which is defective. 

OaBSLDA BIIEBAKAH, Sp. n. 

Bodyelongate-ovate. Colour uniformly brown above ; under¬ 
side black, except the legs and the sides of the abdomen. 

Uetid blacki with the clypeus flat. The anteunie hardly 
reaohiiig the base of the elytra; tlie first joint thickened, club- 
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shaped; the second smaller; the third, fourth, and fifth almost 
equal to each other in len^h; the sixth and seventh digiitiy 
shorter ; the eij'hth to eleventh foimed into a thickened club, 
which is piceous. Prothorax broader than long, as broad as the 
elytra at the base, the lateral angles being near the base; the front 
margin uniformly arched. The upper surface slopes from the base 
to the anterior margin, convex and impunctste; tlie explanate 
margin with a honeycomb structure. Sattelltm small, tri¬ 
angular, smooth, and impnnctate. Elytra ovate, with tiie sides 
and the explanate margins sloping down. On each dytron, 


Text-figure 8. 



Dorsal view of CamUa Umlukar, 


besides a very short scutellar one, there are eleven other rows 
of punctures; the fourth row is irregular and confused, the rows 
meeting in pairs on the apical aim. The intmwtices more or less 
oostate. Underside: abdominal stemites alightly covered with 
hairs. 

5‘5 mm. 

l-ndu: ex coU. Linn. Soc. 

Type in the British Museum. 

IkMKsribed from one example. 
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32, On the Display of the Magnificent Bird-of-Parudise, 
IHphyllodei magnijica hunsteinL By D. Sktu-Smitu, 


F.Z,S. 


[Received June 9,1923: Read Juuc 12,1923.J 
(Text-figures 1-4.) 

At a meeting of this Society, held on February 20th, 1923, 
I made some remai’ks on the nuptial display of the various 
species of tlie Paradiseidse, and I’eferred especially to that of 
JjiphyUodes^ of which there was a male example of the form 


Text-figure 1. 



Firet ettitude of difplejr* 


fi!om K^w Quinea (J9. m. Amsfeim) in the Society^ 

eoileotion^ The then made and the drawings exhibited 

were result o( hii^ observations, the bird having only 
momAf oomm^ced to^fday; but sinee then it has gtissn mmy 
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exhibitions, having been displaying on and off for the past Cvo 
or six months. 

Further observations have revealed cei*tain details in the 
attitude adopted that wei*e not at first apparent. 

Dr. Philip Mauson-Bahr has spent many hours in sketching 
this very difficult subject, and his series of beautiful coloured 
drawings now exhibited will be fully explained by him For 
my own part I decided to try and photoginph the bird during 
display, knowing that in the dull light in wliich tlio cage 
is situated and the presence of intervening bars it was impos¬ 
sible to obtain presentable pictures, but hoping to secuie records 


Text-figure 2. 



Second attitude of duiilay. 


of the different positions adopted, fi*om which it wpuld be possible 
to make accurate drawings. 

Before describing the display of this species it will be as well 
to give a brief description of the bird itself. About tlie size of 
a Starling, it‘has the top of the head coveied with velvet^like 
feathers of a biownisli colour; the back is metallic reddish 
chestnut, becoming orange on the lower back, the wing-ooverts 
}*ellow with a distinct shade of orange, the abdomen and under 
taU-coverts blackish purple. The which is veiy short 

* |>r. Iditnteti-BAhir’i taatm of coloured SrAWtngAnf this bird ltsv« be^ l^^nted 
by bhatc the ZoolQgkidSvicictY pls«<d . v.. 
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etcfepfc for its two middle feathers, is dark brown, the central 
pair of feathei\H being produced into very narrow plumes some 
nine inches in length and of a brilliant uietallic green on the 
upf)er surface—tliey cross one another and spread outwards in 
opposite curves. Covering the under surface of the body from 
the throat, and occupying the whole of the hmisi., is a shield of 
rich velvet-like green, the lower featliers tipped with metallic 
blue, ami down the middle of this, commencing below the black 
throat, is a narrow band of square-ended feathers of a rich 
metallic emei’ald-green. From tlie hind neck grows a broad 


Text-figure 3. 



fan shaped hood of pale yellow plumes, with the texture of spun 
glass, flanked on each side by tufts of reddish-brown feathers. 
The bill and feet are blue, and the inside lining of the mouth 
delicate green. 

Birds-af*Faradise comprise one of the few groups of Passerine 
birds that are polygamotts, and where jt^lygamy prevails in birds 
it is genmlly aooompaiiied by great adornment of the male tex. 
Yarioui attitudes of dktnlay are adopted, calculated to exhibit 
these adomments to the best advantage. 

The methods of adornment of the males in the BirdshOf- 
Paradise are vmy varied and the attitudes adopted during 
display dlflfmf in eveiy genns^ that of being entirely 

Paoo. Zocm. Sqo«~ 1923, No. XL. 40 
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unlike that of any other Bird--of-Paradise so far as our know¬ 
ledge of these birds goes; and, before the specimen now in the 
Society’s Gardens commenced to display, this remarkable per¬ 
formance had apparently never been witne^ed. 

There is more than one attitude of display assumed in the 
case of most birds, and in />. m. kumUini there apj^r to be 
three or four which, as a rule, follow one wiother in r^ular 
sequence, though frequently the final attitude is assumed without 
the others. 

When inclined to display the bird sits on the perch with the 
plumage rather relaxed and utters two or three notes sounding 


Text-figure 4. 



Final attitude with mouth cloi»d. 


like quorqua^qw^ and then suddenly adopts the attitude depicted 
in text-fig. 1, the pectoral shield being brought into prominence 
and its sides thrpwn up considerably ateve the level of the head— 
at the same the tail being thrown sideways. In the aeecmd 
stage the body is brought into a horizontal position, the sides of 
the pectoral sfaidd erected, and the centrsl tail-feathers heldi 
above the level of the body with their brilliaiit metallte aurlicii 
viriUe from the ftont (text-fig. fi). 

Xna third stage, which is not often obs^Md, the bead is t^irown 
luil^ ba^ and tlie erected tatf moti^ farw the two tong 
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plumes reaching to the head and being swayed from side to side, 
in both of these and in the final stage the bill is from time to 
time opened to exhibit its delicate green lining. 

In the final stage, which is depicted in text-figs. 3 and 4, a 
complete tiansforniatlon takes place, the body being suddenly 
brought into an erect position, the nuchal hood of pale yellow 
featiters flashed into prominence aVtove the head, the pectoral 
shield lowered to form a broad ribbon-like strip of bright green, 
down the centre of which now appetirs a narrow band of iridescent 
feathers of ernemhl-green or brilliant blue according to the angle 
of the light in which it is viewed, while at tlie lower extremity 
of the shield appears a narrow edging of the same hue. 


40^ 
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33. Tlio Brain o£ tho Zenglodonticlne (Cetacea). By Ray¬ 
mond A. Dakt, M.So., M.B., Ch.M., Professor of 
Anatomy, University of the WitwatcrsranJ, Johannes¬ 
burg ; with a Note on the Skulls from which 
the Endocranial Casts were taken* By C. W. 
Andrews, D.Sc., F.Z.8., British Museum 

of Natural History. 

[Received May 18,1923: Read June 19,1923*] 

(Text-figuree 1-24.) 
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1. iNTftODUCnON. 

^^Th« CeiOGm are ooniiseted with ths marine Oxmivotws 
through the genus Zma^hdon^ ais Hoxl^ has shewn^ and the p 6 iiit 4 
of resetnblaiice are so marked that the affinity camiot be doubted” 
(0.0. Mawih, 1^77). 

It has been suggested, in the past, that these water-living 
foniMif which preserve in their skeletal parts eharaeteristics 
linking them with the ancestors of modern Oamiyoiw, were the 
actual ancestors of the whales and the dolphins, t. s., the 
Oetaoea. The Zenglodonts were therefore grouped together as 
the ArchfiBoeeti. This suggestion of a Oarnivore (or Oreodont) 
ancestry seeme te have b^n imiversatly admitted uivtll Matthew 
and Otegoey {IHO) pointed oat various dkaraeteristics which 
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jseera to link the Zeuglodontidse more closely witli Insectivore 
antecedents. In the meantime, the intimacy of the relationship 
between Zeuglodontidie and Cetacea has been reaffirmed by 
numerous observei*s, including amongst many others Abel (1905- 
1913) and Winge (1919,1921). 

Previous investigation of the group has naturally centred 
aiound the osteological remains, and has shown (Andrews, 1907) 
that they probably arose ‘‘on the northern shores of the 
Ethiopian land in the early part of the Eocene period,” and that 
“ by the end of the Middle Eocene the true Zeuglodonts had 
come into existence, and had spread rapidly over the earth, their 
remains being found in the upper part of the Eocene of America, 
England, and New Zealand.” 

Since the appearance of Professor G. Elliot Smith’s important 
contribution to the study of the form of the endocranial cast 
(1903) no new feature of the cerebral anatomy of these foms has 
been recognised, so far as I have discovere<l, although Btromer 
(1908) has figured what is apparently a unique natural endo* 
cmnial cast in a form w’^hich he styles Zeitglodon osirta. 

Shortly after the publication of Pi*ofessor Elliot Smith’s article, 
Mr. H. J. L. Beadnell gave him an almost perfect natural ondo- 
cranial cast of a Zeuglodont collected in the Egyptian Fayum at 
the locality known as the Gar-el-Gehannem. Professor Elliot 
Smith kindly placed it at my disposal some time ago. I was assisted 
in the “ development ” of this natuml cast by Professor D. M. S, 
Watson, who carefully removed most of the adherent bone and 
matrix, giving the result which has been accurately reproduced 
by Miss Davison in text-figs. 1, 2, and 3. This specimen has 
since been given to the British Museum by Professor G, Elliot 
Smith and is distinguished by the collection numl?er M. 12123. 
The majority of the remaining figures have been drawn by 
Mr. Poulton, artist to the Anatomical Institute of University 
College, London. 

Owipg to the courtesy of the British Museum ofiicials, of 
Dr. A. Smith Woodward, and especially of Dr. 0. W. Andrews, 
who has assisted me at every turn in this work, I have lieen able 
to draw upon the paleontological resources of that institution. 
The Zeuglodont material there has been examined and extremely 
satisfactory casts made of the brain-cases, through the skilful 
work of Mr. L. E. Parsons. 

The conclusion of this research irould have been impossible 
apart from the courtesies that have been extended to me not only 
by the abovo-a^entioned persons, but also by Sir Arthur Keith 
and Mr. Bume ^ the Boyal Collie of Burgeons. To one and all 
I tender my grateful thanks.* 

2 . UAmmAh. 

One of the most important results 'that has emerged from the 
Temaiuh is the d^niteness with itrhidh we can now determine 
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certain diflerent Zeuglodont species. The species Zeuglodon oairii 
Dames, 1894, was originally known fi*oin its lower jaw and certiiin 
other skeletal remains. Stronier (1903) correctly identified the 
skull of this creature, having in his possession an almost complete 
head. In a later paper, however, Stromer (1908) has caused con¬ 
fusion by referring an entirely different Zeuglodont to the same 
species. It became necessary, therefore, to discover which form 
actually was Zeuglodon oairia and, working with this information, 
to arrange our series. 

In this matter two lines of evidence have substantiated our 
findings, Elliot Smith (1903) described an imperfect endo* 
cranial cast (M. 8150) which was known to have come from 
a skull (M. 8150) determined as Zeuglodon osiris Dames by 
Dr. Andrews in Egypt at that time. Fortunately, casts both of 
the cranial cavity and of the skull itself were amongst the British 
Museum material. In addition there were two skulls in the 
Museum, both of which were termed Zeuglodon osiris* A more 
intimate survey of these two skulls (M. 10228 and M. 10173) has 
rendered necessary their separation into two different species. 
Further, by means of the matrix in which they are embedded. 
Dr, Andrews is able to recognise them as probably coming from 
two entirely different l)eds of the Middle Eocene epoch. The 
first (M. 10228) possesses the same characters as M. 8150, and is 
actually Zeuglodon osiris Dames (see text-fig. 14) from the Qasr- 
eUSagha Series. These two skulls (M. 8150 and M. 10228) con¬ 
form entirely to the description of that type given by Stromer 
(1903). 

This primary orientation having been achieved, it became 
apparent that the second skull (M. 10173), hitherto classed 
indiscriminately as Zeuglodon oaim, was not Zeuglodon osiris but 
another form altogether. The matrix in which it is embedded 
shows that it probably comes from the Birket-el-Qurun Series 
(Operculina-Nummulite beds). Its characters are intermediate 
l)etween those of Zeuglodon osiris of the Carolia beds and Prozeu- 
glodon airox Andrews (M. 9266) from the Ravine beds. The 
endocranial casts confirm these facts; indeed, it was the serial 
conformity of the oasts which led us to a re-examination of the 
osteological features. 

Therefore, tliree of the endocranial easts here descidbed come 
from skulls whose osteological features are known. Farther, as 
a group, these three skulls and their casts may be conveniently 
regard^ as a phyletic series. In view of this fact, Dr. G. W. 
Andrews has kindly writtmi an account of the osteologies] 
features of the new form (M. 10173), whidh we will call provi¬ 
sionally Zeuglodon iniermsdim, sp* nov., and has stated its geo¬ 
logical borisEon to have probably been the Birket-el-Qurun series 
(eSfo p. 85, ^ The Topography and (Geology of the Fayum Province 
of Egypt/ H, J. L. Bmnell, Survey Department, Cairo, Egypt, 
1906). 
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3. The Two Ei^bocranial Oastb uxaccohpanied by 
OssBous Ebmains. 

Unfortunately there are no hopy remain^ associated with the 
natural cast (M. 12123) spoken of at the outset. This cast, 
although belonging to some Zeuglodont, is so entirely different 
from any one of the phyletic series that it certainly comes from a 
species of Zeuglodopt not known in the British Museum collection. 
Lack of information prevents our associating it with any other 
Zenglodont hitherto (lescribed. This cast presents characters 
which indicate its affinity with the natural cast (M. 12066) 
described by Elliot Smith (1903)—which also was unaccompanied 
by any osseous remains—mther than with any member of this 
so-called phyletic series. This natural cast does not come from 
another member of the same species as that described by Elliot 
Smith, nor is it an endocranial cast of Zmgladon osiru, Com^ 
parison with a duplicate (M, 12066) of the natural cast described 
by Elliot Smith and with Zeuglodm osiris (M. 10228) demon¬ 
strates a wider degree of sepm-ation from both of these than could 
be accounted for on a specific differentiation alone; we may be 
dealing here with different genera. 

In the case of these casts (M. 12123 and M. 12066) the absence 
of knowledge concerning the skeleton and the exact horizon from 
which they have come makes it an invidious matter to establish 
new species. At the same time it is necessary, in order to avoid 
confusion }n description, to associate some name with each of 
these casts since they represent at least different species, if not 
genera. Since we owe to Professor Elliot Smith our first detailed 
account of the brain in the Archaeoceti, and especially the recog¬ 
nition that the differences (r. e., between the endocranial cast 
of Zeughdon (mria and the natural cast (M., 12066) in bis hands) 
*‘are sufficiently pronounced to indicate a generk distinction 
between the two specimens ”; I pt^opose to term tlm form from 
which this type of cast is derived Zeuglodon ellivismithiij sp. nov. 
The second natural cast (M. 12123)-^the one which Pmfessor 
Elliot Smith has given to me for deistcription—I will cjill 
Zeughdon sp. nov., since it was in thk cast that a 

marked hypertrophy of the trigeminal appaiatna was first 
recognised. 


3^. ZjuonpBox SENsiFivns, sp. npv. (M. 12123.) 

The most oomplete endocmnial cast of a Zeuglodoiit yet 
discovered is ^bat represented by Btromer (1908) m situ in the 
afeidl ol what he has '^ere called Zsughdhn osms. It is imt 
the Z^ghdm osMe ol bis eairlier (!t903>papejr^ bat more nearly 
resembl^ the Jhrozmglodm 0tr<m Anchews or is imtermediate 
between Ptos^hdon and the Zm^hdon intermsdim of 
this paper. 

The peculiar resemblance of the general configuration of the 
fore^farain and olfactory peduncles m the ZaugWont brain to 
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the corresponding regions of the reptilian hmin was emphasizeil 
by Elliot Smith (1903), and is shown to distinct advantage in 
the lateral aspect of tiie natural eiidocranial cast (text-fig. 1) here 
under description. 

This appearance is accentuated by the apparently reptilian 
lobus olf actor ins ” formed by the anterior part of the cerebrum 
in 8tromer\s specimen. Tliis particular resemblance is probably 
superficial. Instead of passing with a gradual expansion into the 
front end of the hemisphere as the stalk of a pear is attached to 
the smaller end of the fruit, the olfactory peduncle in the 
Zeuglodont is attached to the hemisphere on its ventml surface 
in the characteristically mammalian fashion, in front of the area 
of which the still prominent tubercula olfactoria form a part 
(sea text-fig. 3). Beliind the position of the attachment of the 
olfactory pedtincle thei*e is an obvious depi'ession in the lower 
and anterior part of the lateral asf>ect of the cerebral hemispheres, 
which 1 consider to Ihj a definite Hylvian depression (in the sense 

Text-figure 1. 



^0r,Qhon 

Latend vi«w of natural ctidocrauial cast of Z^uglodon sentitivua, sp. nov. M. 1212S. 

About 1 iiat. size. 

that tlmt term is used in the lower Mammalia). This view is 
corroborateil by the fact that the groove is occupied by the large 
middle cet'ebral vessels. Stromer s specimen shows not merely a 
large portion of the endoci'anial oast, but also a mould of the 
whole interior of the brain-case, including the olfactory j^duacle 
from its origin in the olfactory bulb in its insertion into the 
biutn. The length of the olfactory peduncle th^ is moi*e than 
double the antero-posterior length of the ceretual hemispheres 
themselves, while the relative size and shape of the bulbar 
terminal dilatation is clearly distinguishable. 

I am Able to recognise in this cast (M. 12123) that the optic 
nerves formed the basal angles of Elliot Smith’s prismatic 
olfactory peduncle^’ (ride **aiitmrior view’* inset to text-ig. 2). 
Although this involves a eonsiderable reduction of the aetual 
dimensions of the olfaetoKy peduncles in cross-section, as stated 
by EUiot Smith, it k still obvious that the sense ef smell was of 
signiicant unpoitance to the Arehsmeeia, 
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“ZeuglodoD ist miudesfcens zu den hemianosmatischen Sauge- 
thieren zu rechuen im Gegensatze zu den anosmatiachen Zalin- tind 
Bartenwalen lind isfc auch dutch normal verlaufenden Nasen- 
rachengiinjge von ietzteren unterschieden/’ says Sti'Omer. In his 
iusisbence on the retention of a sense of smell by these creatures, 
he is justified even though his term ‘‘hemianosmatic” seems 
philologicaliy meaningless. 

Along the dorsal border of the lateral aspect of the cast the 
olfactory peduncle appears to merge into the sagittal sinus, which 
is continued over the cerebrum towards the anterior border of 
the cerebellum, where it dips into the “ median tentorial depres¬ 
sion and receives veins from the cerebellar surface. 

The cerebrum on either side is seen to be bounded by the 
sagittal sinus above and by the cerebellum posteriorly (which 
excludes all view of the mid-brain region finm the doiml or 
lateral aspect). Ventrally there is to be seen anterior to the 
region of the cerebellum designated “ paraflocculus,’* a roundinl 
roll-like structure continuous anteriorly with the ophthalmic ami 
maxillary divisions of the trigeminal nerve. This bulging mass 
is a huge Gcisserian ganglion which rivals the cerebral hemisphere 
in size, helps to mould the lateral contour of the bmin-case, and 
gives rise to its three proportionately large trunks. Coursing 
over the lateral aspect of the Gasserian ganglion (well illustrated 
in text-fig. 1) are the middle cerebral vessels. Between tbese 
confines (sagittal sinus above, cerebellum behind, and Gasserian 
ganglion below) in Zeuglodan sensidviu the cerebrum bulges out, 
displaying a perfectly smooth hemispherical surface with the 
exception of the previously noted Sylvian depression. 

Behind the cerebrum lies the a^mtently irregular mass of the 
cerebellum elevated to a height of approximately 16 mm. aluno 
the cerebrum. From this it is sepai-ated by a tentorial sulcus, 
which is of especial depth in the mid-line, forming a “ median 
tentorial depression.” The most obtrusive feature of the cere¬ 
bellum from the lateral aspect is unquestionably the lobus floccu- 
laris (consisting of the flocculus and the parafloccolus). 

Elliot Smith has called this region the “ paraflocculus ” in his 
description of the Zeuglodont brain, and this name is retained in 
these figures. It seems that in most aquatic mammals the para- 
flocculus is the portion of the lobus floccularis which undergoes 
gtmtest expansion. The term pmflooculus may therefore l)e 
regarded) for the purposes of this paper, as synonymous with 
the lobus floccularis. 

Despite Bolh's association of the parafloccolus with tail-move¬ 
ments, bears s^hicii have no tail (as Elliot Smith has pointed 
out to ^0) have, nevertheless, a weli-marked paraflooculucu But, 
whereas the parafiocculus is present in most land-mammate, it 
beoomes espe^iy hypertrophied in aU marine Mammalia irre- 
speetive of the stock from which they have sprung. Thus 
creatures »o diveigent as Otemet and (CSwuivore), 

TVisAseAics (of Ungulate origin), and Ph&cmm (prdbably 
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iof InsecfciVore origin) all possess hypei'trophied pnraflocculi. Tins 
oonvergeiit hypertrophy of the same cerebellar region must arise 
from some cause common to all. Ferrier was one of the first to 
emphasise the functions of the cerebellum ns primarily coneernafl 
with equilibration. Ingvar (1918) has supported this conception, 
and he finds a certain pattern of equilibratory localisation in the 
organ. This pattern is that of a “compass,” a lesion in any 
• given part of the cerebellum entailing a defect in co-ordinating 
muscle-movement in sucdi a way as to resist falling in that 
direction ; i, e., the animal falls in the direction indicated by the 
site of the lesion. Tliis theory seems adefjuate to account for 
the parafioccular expansion exhibited by marine Mammalia, for 


Text-figure 2. 
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Domi atul anterior viowix of natural endocraiiial cast of Zeuplodon aansiHvuSf sp. nov. 
M. 12123. About | iiat. stxe. 


the parafiocculus is situated entirely laterally in the cerebellum, 
and these cimtures are under the necessity of resisting coii- 
tinuoiisiy the tendency to “rolling/^ which the fluid medium 
postulates. In brief, it is a mechanism evolved to preserve 
an even heel. 

The “ parafiocculus ^ is bounded above by the region which in 
the Bubs^uent account is referred to as the lobus medius. 
Anteriorly, the parafiocculus abuts on the cerebrum and the 
Gasserian ganglion; inferioriy, upon the eighth nerve and the 
petrous tempmkl and the oasts of the foramen laoerum medium 
.and the foramen lacerum posterius (“jugular leashof tlie 
%ures). Posteriorly, it is in contact wi& the ezoceipital bone. 
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Medially from this region can be seen an elevation of the lobns 
medius of the cerebelluiu, which is the most posterior structure 
from the lateral aspect. It probably corresponcls to the region 
which gives rise to the cerebellar tonsil of human anatomy. 

Text>6g. 2 presents all those features emphasized by Elliot 
Smith (1903) in his specimen {Zeuglodon elHoUmithii of this 
paper). This natural cast reproduces very faithfully the convo¬ 
lutional pattern of the cerebellum and the position of the various 
meningeal vessels, particularly the sagittal sinuau This latter 


Text-figure 3. 



Veulural vitw pi aatursl endoenotml cut of ZmsMon tp. aov. M. 1S123. 

AUwt t aat viza 

striusture was deMnribed by Elliot Smith (1903) as the dorsM 
rostrum.’* Tho knob-like elevations along its course are appa¬ 
rently veins eu^ring it from the diploe of the skull. They 
an ex^aordmaty resemblance to human Pacchionian Wdies. 
Poetilrior to the prominenoe of the sagittal sinus and separating 
it from the cerel^Htim is again seen the deep ** tentorial medka 
depression ” ahready referred to, from wMeh the tentorial sdicim 
runs laterally m each side sspai^ii^ eet^ioim and cm^faellmat. 
From this asfeet,^ too, the eerebaUdm m seen in complete detsdl~ 
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tlic enlarged lobus flocculai^is on either side and in the mid^region 
the so-called lohus niedius. The lobus medius of the cerebellum 
is shown to be markedly asymmetrical. A bilaterally symmetrical 
projection into the posterior part of the tentorial median depres¬ 
sion possibly represents the lobulus simplex of Bolk. If so, it is 
very small, and the lobus anticus is completely hidden from sight 
underneath it. 

The hemming in laterally and anteriorly of the hemispheres at 
their ventml margins by the Gasserian ganglia is obvious from 
this aspect—forming a unique arrangement for a mammal. In 
no other mammal have these ganglia been described as visible 
from the dorsal asi)ect of the brain. The ganglia therefore are 
peculiar as constituting a factor in the modelling of the roof of 
the cranial cavity. 

The ventral surface of the natuml cast (text-fig. 3) gives im- 
porttiiit confirmation of the inferences drawn alreiuiy. Through 
this cast we are able to infer the extent and size of the huge 
Gasserian ganglia. With these must be related a correspondingly 
extensive area of grey matter in the medulla oblongata and cord 
(substantia gelatinosa Rolandi). The resemblance of this as]>ect 
of the casts to the ventral surface of the bi-ain of OrnithoTiiyiichtts 
(which is the only mammal that provides a suitable compirison, 
by virtue of its similar functional 8f>ecialisa.tion) is undoubtedly 
the clue in this aiTangement. Anteriorly, the ophthalmic trunk of 
the trigeminus ovwlaps the optic nerves and olfactory peduncles. 
The course of all three structures is parallel for some distance 
until the region of the tuberculum olfactorium is reached. The 
maxillary division of the trigeminus is there attaclied to the 
ganglion. Between the ganglion and the tuberculum the optic 
nerve (not visible as a distinct elevation on the surface of the 
cast) must have skirted the lateral aspect of the tuberculum till 
it l•eached its posterior margin, where it bent medially to meet 
its fellow of the opposite side in the optic chiasma, the position of 
which can be recognised at the posterior^end of an “ inter-tuber- 
onlar sulcus ” lying in the mid-line between the two tubercula. 
Directly posterior to this point there is a single median elevation 
present in the three casts. It is obviously the site of the 
stmngly-marked tuber cinereum and hypophysis. Behind this 
region the Gasserian ganglia diverge, giving place first of all to a 
slight central depression, then to a fiat surface. This wide 

divergence and a bulging of the cast on either side of the mid-line 
may 1^ due in large measure to the forward jutting of a tuberculum 
quinti upon either side ooirelated in sise wi^ the enormous 
Gasserian ganglia. In the oast we have no indication tliat an 
elevatim due to a pons Yaroliii as such, was present, and probably 
it possessed no ki^r pons than the Protothmrian. The bulging 
of the east** postcra-medml to the Gasserian ganglion may there* 
{ore be interpreted ss the upper portion of tlie tuberculum qainti 
Behind it lies a transveremy running depression in the r^ion 
whmo the pons would normally lie« |t is pessiUe that this 
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depression is due to the constricting influence of a small pons, such 
as was probably present. In other words, the substantia gelatinosa 
expanded anterior and posterior to this site to form the promi* 
uences evident in the ctist. More posteriorly the base of the 
brain passes gradually into the medulla oblongata. In many 
mammals («. Ungulata) the transverse width of the medulla 
oblongate is very appreciable, but in these creatures the tians- 
verse width is never so great (relatively) as in animals (e. g., Omi* 
thorhynthm) which rely to a gi'eater extent upon the “ fifth nerve 
sense.’’ The great increase in tmnsverse width found in the 
Zeuglodontidie is to be regarded as a corroboi-ation of the obsei*- 
vation already made concerning the size of the tuberculum quinti. 
In the cast there is no trace of the origin of either the third, 
fourth, or sixth cranial nerves. The origin of the seventh and 
eighth is also obscure, though the latter is exposed for a portion 
of its eoui*se tlu-ough the petrous portion of the tempond l)one. 
The cast ends abruptly before the emergence of the IX, X, and 
XI complex of cranial nerves. The study of the skeletal parts 

Text-figure 4. 


Acoustic 


Posterior view of aatuml eadoorauial cast of Zcuglodon smttiUvut, sp. nov. 

H. 1S123. About i nat iha 

confirms what has been stated concerning the splaying apart 
of the Gasserian ganglia 1(and incidentally ol the posterior {larts of 
the cerebral bemisphei^s and the lobi floeculares the cerebellum) 
by the expansion of the tubercula quinti. 

No new anatomical feature from this aqpeot (text-fig. 4) is 
revealed. The natural cast has been severed transversely at the 
hinder end of the cerebellum. The imjportant fact to be remem¬ 
bered is that the lobus anticus and lobus posticus are probably 
totally hidden from external view; and the central mass of the 
cerebellum, ae^hibited in dorsal or posterior view, is composed 
entirely of the iobus medius (of EUiot Smith), while laterally on 
either side lies the lobus fioecularis, Posterknrly to the acoustic 
nerve and ventraUy from the lobus floccularis (^ paraflooculus” of 
the text-figures) is to be seenan iQ-deSued mass, which refu^eseuts 
the cast of the jugular vein and the associated nerveHstrueturea, 
whkh fimdly emmrge at the foramen lacmmm posteriua 1 ba^ 
called thti Migioa the jugular 
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3. h, ZeUGLODON ELLIOTSMITIUI, sp. DOV. (M. 12066.) 

Turning now to the lateiu! view of Zeuglodon elUotsrriithii^ 
M. 12066 (text-6g. 5), and comparing it with Zeuglodon aensi- 
tivuB (text-fig. 1) we recognise in both the general Zeuglodont 
characters, which may l)e summarised as including a hyper¬ 
trophied cerebellum tending to grow forwards over the cere- 
abrum, hypertrophied trigeminal appamtus, and a diminutive 
reptilian-like cerebrum bounded by tlm two former behiml and 
lajlow, and an unusually well-marked sagittal sinus above and in 
the uihl-line. 

Jt will be noted that in Zeuglodon eUiotemithii the fore brain 
is very flattened and slopes upwanls and backwards evenly 
towards the cerebellum, that the cerebellum is only slightly 
elevated (1-10 mm.) alxwe the flattened cerebrum, and that 
appeal’s almost vertitjal fiom the lateral aspect. In all these 
features this bmin cxjutrasts strongly with that of Zevglodmi nenm- 
iivtis* Furtlier, the trigeminal apparatus, although liypertrophic, 


Text-figure 5. 



Lateral view of eudocntuial oait of Zeuglodon elliotamithif sp. nov, M. 12066. 

About 1 iiat. size. 

does not seem quite so pronounced as in Zeuglodon sensitivusy 
although the fragmented nature of the cast, in this region, renders 
a final statement upon this particular point impossible. 

The features to which reference lias been made are to be recog¬ 
nised from the dorsal aspect also. Note further from this aspect 
tiiat the lobus medius cei*ebelli of Zeuglodon elUotsmUhii is sym¬ 
metrical, whereas the other is markedly asymmetrical {cf, text- 
fig. 2), a point which is also clearly evidenced in the posterior 
views (text-figs. 4 and 7). 

As ^ese figures have been drawn to scale it is clear that many 
features, such as the general flattening of Zeuglodon eUiotamiHaiy 
shown by the increased bi-parafioccular width, its general triangular 
outline as seen from the dorsum, and its slender transversely- 
elongated oerebellum mark the brain as characteristic and distinct 
from that of Zeuglodon eeneUmte^ These facts are brought out 
W a comparison of tlie table of brain«ineasurements (vide wji*a), 
T%us both the greater width and length of the cei^bial hemi- 
e^eam emphasise the flatness already referred to, while both the 
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total length and height of the brain-innss were considerably 
smaller in this species. 

The bulk of the endocranial cast (average of five separate 
measurements by water displacement) of Zeuglodon elUoUmithii 

Text-figure 6. 


Mtdc^ cerehrof 
vesse/s 


Dorsal view of endocranial cast of Zeuglodan cUwt»}hitVti, M. 1*^066. 

About ^ nat. size. 

was 300 c.c. Elliot Smith gives (1903) 410 c,c. as the bulk of 
this ‘^natural cast (including that of a considerable quantity of 
matrix attached to the base of the brain and some small frag¬ 
ments of bone)/* but states that the actual weight of the brain 

Text-figure 7. 

Lohtts mpdtos 



Fostedor viow cf cttdocnmiil ead of ZmgM^n IS066« 

Aboat 4 aat, liao* 

watpobaldy nearer 300 grammeSt^ In this latter estimate I 
ain inclined to agree. But whereas the bulk of Zeu^odm 

eouM not have been veiy much freater than 300 o^c., that 
of the natural oast irf (in which the m^uSa 
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oblongata is absent) was 490 c.c., or nearly 200 c.c. larger. This 
is of some interest not only in demonstrating: the specific (if not 
generic) difference between these two Zeiiglodonts but also in 
showing that the brain-capacity of certain Zeuglodonts was con¬ 
siderably greater than that of some existing Cetacea—because 
the brain-weight of KogUi fllaswell) is only 4.05 grammes. 

All these distinctions between these two forms are certainly 
not to be accounted for by a difference in the sex or age of the 
individuals, Tliey should therefore be separnterl as distinct 
species, as has been done here, until fresh <lata shall be forth¬ 
coming when it may be possible to associate one or the other of 
these forms, Zenglodon setisitivus or Zeuglodon elliotsniitkiij with 
the species now recognised from skeletal parts alone, such as 
Zeuglodon zitielL 


4. The three Endocranial Casts forming a Phvletic Series. 

4. rt. Prozeuglodon atrox Andrews. (M. 9265.) 

In the ‘ Descriptive Catalogue of the Tertiary Vertebrata of 
the Fayuni of Egypt,’ Dr. Andrews described briefly tlie out¬ 
standing features of tins cast, pointing out its coirespondence 
with Elliot Smith’s general account of the Archa^oceti (1903). 
It is unfortunat/e that in this important cast from the lowest bed 

Text-figure 8, 
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iMeral view of ondocranitl cast of Trozeuglodpn nirox Andrews. M. 9266. 

About ^ nat. fixe. 

of the Middle Eocene there is no reproduction of the anterior 
poiiiion of the cranial cavity, because this region would supply 
important data concerning the degree of trigeminal specialisation 
in this early I'epresentative of the group—-data which now must 
be inferred from the evidence afforded by other regions. 

It is astonishing to find in this earliest-known Zeuglodont an 
extravagantly expanded cerebellum. It is the dominant portion 
of the brain from lateral, dorsal, or posterioi^ aspects. It rises at 
Paoc, Zooik Soc,—1923, No, XU, 
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certain points taken along the tentorial sulcus to a height of 
35 mm, above the cerebral surface and nowhere is it less than 


Text-figure 9. 



Doml view of endocranial cast of 4. a. Pmzeufflodon atrax Amlrew«. M. 0265. 
Aboiit nat. size. 

20 mm. higher than the cerebral surface. This one characteristic 
immediately brands this brain (however Zeuglodont in type) as 
something entirely distinct from what has hithei'to been described 

Text-figure 10. 
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* 00^8 is hyperti’opbied, hut so, too, is the lobus medius and, in 
addition, the latter is markedly asymmctriciil. 

These ffu^ts are i*ea<lily appreciated from the figures. The 
lateral aspect is instructive as revealing the relative size of the 
oerebrum and the cerebellum. Coursing over the latter from the 
top to lateral angle is a ridge, prob.ably indicating the site of a 
venous channel, which converges upon the jugular leash posterior 
to the acoustic nerve. 

From the }»osterior aspe(‘t we are impressed with the vertical 
**lie*' of tlie paraflocculi and their size relative to tlie lobus 
inediu.s. The massive jugular leash” undoubtedly accommo¬ 
dates the venous cliannels and the posterior cerebral nerves. 
The dimensions of tlie medulla oblongata should be noted for 
comparison wutli the later forms to be described. 


Text-figure 11. 



view of oiiJorruuial ca-'t of Prvzmghdon atrox Andrew!#. M. 

About \ nat. size. 

The ventral view of Frozewjlodoi}, atros should be compared 
with text-fig. 3. It will then be recognised that the structiu'es 
on the biisai surface of Prozeubglodon atrox are entirely comparable 
witli those found on the basal surface of Zeughdon aensitirtis. 
It is typically Zeiiglodont in character—a fact which we will find 
to bo of great significance in comparing these endocranial cDsts 
with that of Prosqualodon. No features call for special attention 
at this stage of the discussion other than those noted in the 
figures themselves. 

4. 6. ZEUGLonox ixtsemedius^ sp. nov. (M. 10173,) 

ZBuglodpn iiUmmdius from the middle beds of the Middle 
Sooene «how« from the lateral aspect features eoinparable in 

4 ]# 
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most points with those of Prozenglodon atro^Vf save for the more 
marked sagittal sinus, larger Gasserinn ganglia, and a greater 
backward thrust of the parafloeculus. 

From the dorsal aspect it is evident that there is a greater 


Text'ftguie 12. 



Latoral view of endocraiiial cast of Zctt/flodon interwediitg, sp. nov, M. 10173. 
AlK>ut ^ nat. si'/o. 

lateral thrust of the pai-aflocculi also, a tact still more emphasized 
in the posterior view. The prominence of the sagittal sinus is 


Text-figure 13. 



iHnraal view of endocranial cast of Z^uglodmt intermediit9, sp. nov. M. 1017B, 
About i nat* mze. 

well shown from the dorsal aspect also, but the median tentorial 
depresaic^ is not quite so pronounee<I« 

An amstinlf feature of this oast is the transversely running 
furrow subdividing the central mass of the eereb^um and 
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^li«appearing laterally below the jiaraflocculi. Here it separates 
the paraflocculus above from the .structures of the jugular leasii 
below. It is due to a kind of secondary tentorial bony projection 
on the i?iterior aspect of the occipital bone. The presence of this 
bony strut is perhaps to be asfc^ociated with the increasing width 
of the occipital legioiu This furrow is wider and more dorso- 
ventrally situated in the cast of Prozmglodon airox ; whereas in 
Zeuglodon osiris (vide infra) it is still transverse but very wide 
and scalloped out, sliowing tliat with the extreme width of the 
skull of ZenglodoH osiris the bone has become greatly reinforced 
ill thickness internally. It is well to note such cases as these 

Text-figure 14. 


Lotus medi/us cereteJt 



ottongata 

Posterior view of endocnahal cast of Zeug^odun, intermedim^ sp. nov. M. 10173. 

About ^ nat. size. 

where the modelling of the skull undoubtedly influences the 
shaj)e of the einlocranial contents, because it shows that the inter¬ 
play of factoi*s (t. (?., brain ui)on skull and skull upon brain) in 
cavity-modelling is ceaseless and reciprocal. 

Coincident with the lateral expansion of the brain-substance 
there has l>een no tvidening of the medulla oblongata or the 
aperture of the fonniien magnum {vide Tables), but the thickness 
of the medulla oblongata has decreased somewhat and so it 
presents a somewhat more ellipsoidal transverse section. 

The cubical capacities of these two casts was 790 c,c, for 
Prozm{ihd(m atrox and 785 c.c. for Zeuglodmi intefnmdim. As 
the cast of PtozBuglmlon airox was very incomplete anteriorly it 
is evident tlmt its cubic bulk must have been considerably over 
800 C.C. 

The degree of likeness between these two forms both cranially 
and endocranially is so great that they may be regarded as very 
closely related pbyletically. Because of this the decreased volume 
of the brain of Zeuohion inUnnedius^ in accordanoe with the 
law of increasing brain weight ex|M?essed by Marsh, indicates 
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a degenerating condition lu this lat<^r indent type. Wlien 
we realise that pari petsm with this decreiise in volume Uiere 
is an actual increase in ... , . iua>s 

and with it of the Gasserian ganglia, and a j<dative Hatfcenin;: 
of the mass of mediill.a ohlongata. it seems clf^ir tiiat thi.s 
degeneration is primarily trigeminal in iianii e. 


4. c. Zeuqlodon OSIRIS Ikmcs. (]\r. 10228.) 

A comparison of the lateral as])ert of the cast of Znt(jloiUw 
osvris from the upper beds of tlie 'fiddle Eo(*ene with the pre¬ 
ceding forms is very .striking. One gathers the impression tlmt 
the brain-mass is shrivelled and shrunken, a conception that is 
strengthened by exaniinatiou of the dorsrd and posterior views. 
If W'e take the features seriatim thnl tirst of all that the 
Gasserian ganglion is relatively small as compaietl with the other 
foims, but its stranded position (laterally to t lie cerel>rum—see 
dorsal view) shows tliat this creature is de-'Cended from a type in 


Text-figure 15. 
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Lateral view of eudocratiial cast of Zaiiglodon osiris DaiiieH. Af, 10228. 
About 5 Bat. size. 


which the toigeminal apparatus was of a much more imposing 
nature. The gouged out” cerebrum reveals a dcgencrale con¬ 
dition of this organ. Obviously the olfactory region has become 
wen more atrophied than in the other known Zeuglodonts. 
Despite the opportunity offemi by this atrophy anteriorly and 
diminSdv^**^ cerebellum posteriorly tbe cerebrum is 

l^e cerenellam is still large but it is crumiJed. Tliepara- 

I>«t are 

coiitrac^ medius. Tbe latter is very 

asmiMtncal. The space between the middle cerebral vesBek 
Md the jugular l^b, and lateral to the paraflocculua, .eet^n w to 
hero dovoid ot hrmn-suhstance in the recent condiSi and 
to have hem oomipied by venom sianees. 
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The lobufi niecHus, or area creficens, is not only very asym- 
... ,] jg poorly developed, and the paraflocculi form by far the 

greatest part of the cerebellar mass. The posterior view affords 
perhaps the coinpletest picture of this atrophic brain, for here we 
recognise the general flattening out or “ cake-like appearance of 


Text-figure 16. 



Poi'Mil \ it*w of eiiclocranial cast of Zeuglodon a$iri$ Dames. M. 10228. 
About ^ nat. size. 


this brain (which came from a |>erfect skull) and also the 
extremely long but narrow cross-section of the medulla oblongata. 
This view of the medulla oblongata coupled wdth the lateml view 

Text-figure 17. 


Lo^s medtvs cerebeHi 



Posterior ?iew of endocrauizl cast of ZettglodM ogirit Dames. M. 10828, 
About nat. size. 

of this region corroborate the inference we have already drawn 
thht in Ztuglodm osiris we have the degtf^kemie of spring of a 
spocMML roes. 

The d^gvm of this degeneration is perhaps most giaphically 
sh^ern if w© eempaie the cubic capacity of this brain (480 c.c.) 
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with those of the foregoing which are almost twice the size. 
An examination of the tables and the diagrams of the skulls will 
show that this discrepancy in brain capacity is not due to any 
diminished bodily size in Zewjlodon oslris^ U^r although the skull 
may be somewhat shorter it is absolutely wider than those of the 
other two forms. 

One can only conclude that we have here an obvious dwindling 
in brain-substance which has affected not only the trigeminal 
and olfactory i*egioi»s but with them the cerebruui, cerebellum, 
and the medulla oblongata. The whole evidence goes to show’ 
that the devolutioual potentialities exhibited in the specialisations 
(chiefly trigeminal) of l^rozeu\tlodon and the group it typifies have 
found in Zemjlodon osiria (W, 10228) their logical finale. 

6. The Zoological Position of the Zeuglodontid.e. 

Certain facts arising from our study of these endocranial casts 
claim our immediate attention. The first of these is the tri¬ 
geminal specialisation. In all of the ZeuglcKionts (although 
coming from different horizons) the essential features noted in 
Zeuglodon sensitivm apply. In all, the Gasserian ganglion assists 
in nuxlelling the roof of the cranial cavity. The inference is 
justified that the group, fvs a w’hole, resttid from the outset upon 
this specialisation for its subsequent achievainents. 

It seems to be a law of geneml evolutionary application that 
specialisation of one ** sense ” entails as its t^<;rollary the atrophy 
of one or more of the other avenues of sense-perception. Thus, 
bii^ds become specialised as to sight but lose their appreciation of 
smell; the same* is true, though in difierent ways, for Teleostean 
fishes and for Primates, In Onnthorhynchtis^ which specialises 
in its ** fifth nerve sense,’" w’e find a relative atrophy of both smell 
and sight. Jn Zeuglodontidse the sense of smell has certainly 
l>een largely lost as a result of their acloption of a water habitat, 
and it seems likely that sight also was of <liminislied value. 

To the loss of smell and the alwrtion of the basal (olfactory) parts 
of the cerebrum with their effect in limiting the longilmlinal exten¬ 
sion of the hemispheres and consequently of the cmuial cavity, 
reference was made by Elliot Smith (1902 and 1903). A relative 
loss of sight, w’ith a resulting diminution of the mid-brain and 
thalamic regions, may assist in accounting for the smallness of the 
cerebrum in Prozmglodon and also for its lack of growth in the 
two later forms from the upper horizons. It assists in the under¬ 
standing of the propinquity of tiie cerebellum to—or, rather, its 
overgrowth over—the cerebrum, and afibrds further reason for 
the diminished longitudinal extension of the cerebral axis (because 
of a wasting mesencephalon and optic thalamus and the con¬ 
sequences entailed thereby) throughout the series. 

But it seems to me that the lateral expansion not merely of 
the brainstem it^lf but als6 of the cerebellum has been provoked 
mainly by the trigeminus, and that a specialisation of this nerve 
has bi^n the most significant factor in determining the queer 
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contour of the Zeugloclont brain. Of course, the enlarged cere¬ 
bellum has played a role in the lateral expansion of tlie cranial 
cavity, but tiio extraordinary dimensions, even for an Eocene 
animal, of this cerebellum can only bo exjdaiued by the tribute 
coming from trigeminal iierv'es whose (rasserian ganglia rival the 
cerebral cortex in size. Hence the iiilliiciice of the cerebellum is 
fundamentally trigeminal in origin. 

It is true then that, although the trigeminus has played the 
chief part in this expansion, the internal factors include also au 
olfactory and a visual factor and may well have been assisted in 
Zeuglodonis, as Andrews (1908) suggested, by the ‘^pressure 
on the anterior end, more or less in the dii'ection of the long 
axis/’ during motion through the water, “and during very rapid 
movement tins pressure must be considerable.” 

Now a reduction in value of the sense of smell and possibl.y of 
sight and a conipensnt-ory <lepew(leiice upon the sense of touch in 
the muzzle—?. e., a ocu tain degree of trigeminal specialisation— 
are equally to i^e anticipated in the ancestoi*s of modern Cetacea. 
Might it not l>e that the Zeuglodoniida?, in this respect as in their 
osteological conformity, are to be regarded as auc('stral to Cetacea? 
This might be admitted if it were not for the demonstration of 
the alimdy-marked specialisation of p 7 *ozenglo(Jon atrox and the 
gradual deterioration by specialisation within the phyletiir 
series as already discussed. In this light the passage of Cetacean 
ancestors through a “trigeminal” stage in evolution can only be 
cited as convergence, or may l>e explained by the hypothesis that 
the Zeuglodoiitidae and the true ancestors of Cetacea may have 
had a common ancestry in the earliest Eocene. 

Despite the positive views concerning the ancestral relation¬ 
ship of Zeuglodontidae to Cetacea stated at the outset, it must 
not be assumed that palcaontologists are agreed concernixjg this 
interpretation. 

As early as 1877 Mai^h sjiid; -“That the connection (between 
Zeuglodon and Cetacea) was a direct one, however, is hardly 
probable, since the diminutive brain, large luimber of simple 
teeth, and reduced limbs in the whales all indicate them to be an 
old type which doubtless branched off from the more primitive 
stock leading to the Carnivores,” 

W^eber (1886, ]). 243) also referred to £feuglodo 7 i as “einen verun- 
gliickten Yersuch Cetaceen herauszubilden,” and although there 
have been wavering opinions by many since, wliicb even Weber 
himself has shared, many, such as MUller, Fraas, and Stromer, 
have enuncia^ the same view. 

Fraa.s, in summed up the evidenco to that date available 
and showed that the Zeuglodontidae, arising from some possible 
Creodont stock, have passed through some stage corTes|Kmding 
to Ms £0cetU8 (Mesocetiia) and, by differentiation, have produced 
various lonns, including the gigantic ones which generaliy have 
m^ked the acme of evolutionaigr progress in many groups bf 
animals^ after which the race Vm diaippeared. He has f&t it 
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impossible to regrird such later gig^iutic forms as ancestral to 
the later Hqualotlou series of aiiiujuls, which fippear to be more 
definitely related to the progenitors of the modern Cetacea. 
According to VVinge 01)19, 1921) Fraas “considered both Proto- 
cetua and with it otlier ZfHiglrxlonfs as a side branch from the 
Carnivores wliich di<l not lead in the direction of true whales.^^ 

Stromer (1908, p. 174) also states: “ ich halte also einstweilen 
fiir geboten <lie Zenglodontidic fur eiue ahnliche Parallelreihe der 
Denticeten anzuseben, wie sie neuerdings innerlialb vieler engeren 
8 'augetliior-abtlieiiungen nof‘bge\^ iesen wunlen, 8ie liatten schon 
im Oberedmn ibre BHitezeit unO r Kntwickeliing \on lliesen- 
formen wabrend die andercn fast gleichartig al>er viel weiter sich 
diflerenzierend langsauier sicb eutwickelten und wiederin inelirere 
Zweige auseinandergingen, die aiich in vieler Beziebnng einander 
j)araliel forlliefeu. In diesem 8inne also nehme ich wie Weber 
(1886, S. 24.']) Z(Miglo(lon als ‘ einen veningliickten Yersucli 
t etaceen b(‘rauszubihb*n ’ halte aber fiir noch nicbt bew'eisen dass 
alle Arcliicoceti so auf zufassen wUreii.*' 

Abel, in his later works {1913), <loes not appear to have any 
doubt that the Zeiiglodontida* lie olf the <lirect line, with the 
|M>ssible exception of the so-called Microzeuglodjontidie. Because 
of their great specialisation, the degree of which would entirely 
unfit them for such an evolution, 1 am entirely in agreement 
wutli the opinion tlmt no Zeug]o<lont here examined can be 
regarded as ancestral to Cetacea. 

It is a CMiriuus fact that these highly specialised animals have 
so wide a geological <listribution, and one in favour of their 
marine life. This wide distribution may have occurred l^efore 
tlie trigeminal specialisation, so characteristic of all these Fayum 
forms, w^as attained. Tliis makes the examination of the endo- 
cranial casts in Zeuglodontida* found elsewhere in Europe, in 
America, and in Australia of the greatest importance because the 
facts put ft>rw'ard demonstiute our lack of knowledge concerning 
the evolutionary history of the wdiales and also because “ the 
distribution of the Zeuglodontida* and other shallow-water fauna" 
has l)een used (Htromer, 1906, ami Andrews, 1907) to indicate 
the location of the shore-lines of previous land-connections 
between the Old and New" Worlds. 1 consider that in the 
demonstration of this tactile specialisation in Zeuglodonts their 
restriction to a shore-line distribution is showm to be highly 
probable. 

The pamllel origin of the Zeuglodontidro and the Birenia— 
probably in the Lower Eocene—is very striking. The grade of 
cerebral organisation in both is approximately similar, but the 
cerebellum of Zeuglodontidse seems to indicate that its life was 
somewhat less retired than that of Birenia. Andrews (1907) has 
shown that freedom from competition and, to some extent, from 
powerful enemies, would offer exceedingly favourable conditions 

the mpidi spread and multiplication ” of these groups in the 
Eocene seas. Th,us both groups became widely disseminated, but 
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whereas the Sirema have persisted as “ living fossils,” despite 
their humble grade of intelligence, the Zeuglodontidse have long 
since disappeared. 

This disappearance is to be correlated with the fact that, 
whereas the Sirenia chose an eminently retired and sluggish 
mode of existence, the Zeuglodontidae were more active. They 
came into more direct conflict with other marine forms and, 
specialised as they were, did so at a disadvantage and were over¬ 
whelmed in the struggle for existence. 

The present study therefore indicates that the scepticism of 
Marsh and Fraas was entirely justified and that Winge (1921) 
is incorrect in regarding the Zeuglodontidje as ancestral to 
Cetacea, The origin, dispersal (into so many strikingly difiierent 
forms and all over the globe), and disappearance of this group 
geologically is a demonstration of the concei)tion put forward by 
Marsh (1877) that “In every primitive type which was destined 
to survive many geological changes there seems to have been a 
tendency to throw off lateral branches which become highly 
specialised, and soon die out, l)ectiuse they are unable to adapt 
themselves to new conditions.” 


7, Comparison of Zeuglodont and Prosqualodont Brains. 

The above paper was practically reiidy for the press when 
Prof. Elliot Smith received from Tasmania, through the great 
courtesy of Prof. Flynn of the Zoological Department in the 
University at Hobart, a splendid cast of the cranial cavity of 
Prosqualodon davidi which he has recently described* Plaster 
replicas of the skull from which this cast was made were pre¬ 
sented by him to the British Museum of Natural History and 
to the Zoological Department of University College, Ix>ndon. 1 
have had the privilege of studying these casts and the endocmnial 
cast. 

The lateral view of this cast (text-fig, 18) reveals an astound¬ 
ing likeness to the Zeuglodont endocranial cast. We meet with 
the same cerebellar enlargement, expanding forwards over the 
cerebrum, and quite an enlarged trigeminus. 

It is obvious that such striking similarities would not exist in 
the absence of some close relationship between these foxmis, but 
the data will reveal that this relationship is not a filial one as it 
has frequently been conceived. 

It is to be noted that the parafiocculus is recognizable laterally, 
but is submoiged by a widely and generally expanded cerebellum. 
The cerebrum is emancipating itself from the cerebellar gt*owth 
as its great height posteriorly shows. Anteriorly the lapidly 
dwindling olfactory apparatus is attached in a “mpple4ik6” 
fashion to the cerebrum and conmdimbly ventral to it is a 
w^-marked optic chiasma. The middle cerebral vessels reveal 
a cour^ comparable with that seen in the Zeuglodonts and 
posteriory there is a well-marked jogidar leash. 
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The dorsal view corrohorntes what we liave already detected 
from the lateral aspect. The wide expanse of the area cresceiis’’ 
cerebelli is tins most obti*u.sive feature and after that the 
expanding cerebrum. The double olfactory peduncle is clearly 
seen but no (hisserian ganglion is visible (text-fig, 19). 

The posterior view is iowstructive in revealing an enlarged oval 
transverse section of the medulla oblongata and still further 
illustrates the nature of the cerebellar expansion (text-fig. 20). 

Perhaps the most informative of all is the ventml view, because 
we are able to recognise the true size of the trigeminus (which 
is quite large), tlu? relatively enormous width of the base of the 
brain, the marked development of the optic cbiasma, and the 
relative atro})by of the olfactory apparatus. There is an entire 
aV^sonco in this brain of anything corresponding to the tuber- 
culum olfactorium or “ intertuberoular sulcus of the Zeuglo- 
donts, but we find a ridge on either side of the middle line medial 


Text-figure 18. 



Lfttcral view of ciulocranial cast of Prw^jualodon datndi Flyan. 

About i iiat. M/.e. 

to the trigeminal region which may be due to the carotitl artery 
jind accompanying venous sinuses. The tuber cinereum is not 
apparent in the cast, but must lie between these ridges (text- 

%• 21 ). 

Proaqitalodon davidi Flynn comes from the Mitxiene deposits of 
Tasmania, and the cluiractei*s which it presents linking it to the 
Zeuglodonts might well be interpreted as illustrating its origin 
from the Zeuglodont family if our information were not so 
complete as it is now. 

The actual bulk of this endocranial cast is approximately 
750c.c%, not quite so gieat as that of Zeuglodmi iMermedh(s, 
This fact itself is sufficient to show that the Eocene form which 
gave rise to IVo§gualadan must have possessed a brain-capacity 
very much less than that of ProzeugMim or of Zeughden 
inkrimdim. This follows from the well-known ** law of inci^easing 
brain weighi^' put forward by Marsh and supported by all 
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palieontological endocranial investigation up to the present 
time. 

Quite apart from this there is ample evidence against the view 
that a Zeuglodont, even one so primitive as Frozeuglodon^ could 
have given rise to Prosq'iialodon, This is very evident if we call 
to mind those features pointed out in detail for Zeuglodon aensi- 
tivuB {vide text-fig. 3) and repeated by all the Zeuglodonts. It 
was shown in that case that the site of the insertion of the 
olfactory peduncle in the Zeuglodonts had been drawn, as it were, 
during atrophy under the fore bin in on to the basal aspect. This 
■contraction of the aioa between the olfactory peduncles and the 
tuber cinereum demonstrated for us the relative ati*ophy of the 


Text-figure 19, 



Dorsal view of endocranial cast of Fro$qmlodon davidi Flynn. 

About} imt. size. 

optic chiasmatic region in Zeuglodonts, and, fortunately, the cast 
of Pmzeuglodm atrox in this crucial region is sufficiently perfect 
to illustrate the fact that these changes ivere already well marked 
in the Zeuglodonts of the earliest Middle Eocene deposits of the 
Fay urn (vi^ text-fig. 11). 

In the caee Proaqiudodon davidi^ on the other hand, we find 
that Hxe course of its evolution has been entirely different. 
There is evidence here of an initial expanding of this basal area 
between the insertion of the olfactory peduncle (vide text-fig. 21) 
and the tuber cinereum (which lias somewhere between the 
carotid ridges ”). Crossing this wide interepace in 
davUi we find in the well-defined optie chinmna theevidexice of 
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the retention of elabomte visual capacities in the Miocene—an 
utter impoftsibility in tiie offspring of the Zenglodonts here 
described at any epoch. 

It is of some value to appreciate how great a tlegree of 
trigeminal specialisation is compatible with future ev'olution. 
For it is evident that Prosqualodoii clavidi has an enlarged 
trigeminus, even though we do not find such gross enlargement 
of the Gasserian ganglia as in the Zeuglodonts. It has already 
been indicated that a certain degi-ee of trigeminal specialisation” 
is to be expected in the ancestors of Cetacea. It seems unques¬ 
tionable that the initial widening of tlie Prosqualodont, as well 
as tliat of the Zeuglodont, brain and medulla oblongata is due 
not merely to the pjissive recession of the sense of smell but 
rather to the active hypertrophy of the trigeminal apparatus, 
which in an fiquatic mammal provides so much more information 


Text-figuie 20. 



Posterior view of ciidocranial cast of Trosqvalodon davidi FJyiin, 
Alx>at I nat. size. 


■concerning food, friends, and foes [than do the senses of smell 
or sight. 

Froaqiialodon davidi teaches us therefore that the evolution of the 
Cetacean stock, while it depended to some degree upon an initial 
trigeminal specialisation, was not effected by any sudden reliance 
upon this sense to the neglect of other important senses, but 
depended upon an orderly and “ balanced ” correlation of tins 
hypertrophy with a concurrent a^grimdisement of the visual and 
auditory senses* In this connection it is significant that the most 
expanded portions of the fore hrain in Pnmqiialodm dmndi appear 
to be the “oocipitai’* and temporal” regions; t. e., posteriorly 
and laterally, where one may I'eaeonably conclude that these 
senses were finding cerebral representation* Whether Fraas is 
^rreot in believing that even the more primitive Froti^cetus 
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is also off the main line of Cetacean evolution would probably be 
indicated by an examination of the endocranial casts with regard 
to these details. 

The conformation of the district between the olfactory 
peduncles and the cliiasma—in fact, the whole “ mamma-like 
appearance of the antero-ventral portion of the fore brain in 
Prosqualodon davidl, contrasting as it does with the same region 
in the Zeuglodonts—is consonant with the homologous region in 
true Cetacea. A coniparisou of this region with the ventral 
aspect of the brain in the fmtal Monodon or adult Kogia {vide 
figures in Elliot Smith’s account, 1903) demonstratCxS the truth 
of the conception that the ancestors of true Cetacea went through 


Text-figure 21. 



Ventral view of endocranial cast of Prosqualodon davidi Flynn, 
About I nat. aize. 


a stage of expansion of the basal regions of the brain ” (witness 
the “desert region’’ of Broca in Cetacea) not displayed by 
Zeuglodonts but evident enough in Proaqmdodon. 

What this expanded “desert region” or tuberculum olfactorium 
in whale.i exactly signifies, we are not as yet able to definitely 
state. Since this area is tl^ site of the palteostriatal cortex 
overlying the palseostriatum (Bart, 1920) it follows that the 
peiisistence of a large “desert region” is dependent on factors 
other tiian olfactory, s., factors which have determined the ske 
of the paheostriatum itself^ !Phe condideration of what these 
factors actually may be lies outside the of this article, but 
the essential point affecting our argument here is that these 
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factors, whatever their nature, played an enhanced role in the 
anceKtors of Cetacea, whereas they were recessive and negligible 
in the Zeuglodontida*. 

The evidence aflbrdcd by tliis cast therefore supports the 
conclusions which we dresv in the (Mirlier }>art of this paper 
concerning t’ne defh etion of the Zenglodont lino from the course 
of true (1eta(!(inri evolution, but Mippoi-ts the conception that 
Sfn^alodoH has at l<jast close allinities with the true Cetacean 
stock. 


8. The TnioEMCNi s and the Law of IxFu/nivnox jx 
(‘ereuell V It E\ iinr nox. 

In conclusion, it is necessary to call to mind certain general 
facts about tlic c(‘rebellum which ap[ ear to throw light upon the 
strange and goncjalised hypert rophy of tlnit organ in this group. 

We know tluit animals with very' sensitive whiskers and 
bristles (such as certain Kodentiai depeinl largely' for their 
]K)vver of txjiiilil)r‘ati(m upon stiiiiidi which arise in nerve-endings 
situated in rc]atit>n with the proximal end of these whisker-like 
structures and atltHjted by their faintest movement. Such stimuli 
are communiwited to the corebelluui by way of the trigeminus. 
In Oniithork)/it chits, insie'ad of bristles, there is a remarkable 
devulopinent of special n'ceptive end oi*gans in the delicate snout 
served by the tiigemiinis. The bristles round the mouth-pai-ts 
of the Sireuia imny he active in a similar way in addition to their 
function as tactile end organs. 

The more recent res€*arches of Ingvar (1918) have placed the 
morphological survey of the cerehellmu by Elliot Smith upon an 
even firmer hasi.s: for he has extended his research into the 
llcptilian and Avian series and lias shown that here, too, 
the same sulci and tliiiKi lobes are distinguisliable. Biich a 
division into three lobes does not appear L) ohbun in Fishes or 
Amphibia. It seems therefore that the ail vent of the middle 
lobe synchronises with the origin of a neopalliiim in the cei-ebral 
cortex. The researches of Haller (1900), of Unger (1906), and 
of Crosby' (1917) have shown that the hrst clearly defined 
nw>p:illiuiu primordium makes its appearance in the Reptilia, and 
in these tjreatures the tri^mrtite structure of the cerebellum is 
also clearly to he recognised for the first time. 

Recognising the relationship which the development of the 
noopalliuni has to the expansion of the cerebcdlum in Mammalia 
it is, at iirsi, most disconcerting to find in a group of Eocene 
mammals with such ill-developed neopallium a cerebellum of 
extravagant proportions which has not merely obliterated oil 
traces of the muLbrain from the surface but threatens to cover 
the cerebrum also by its forward expansion. 

The eerebeljum is usually relatively large in Eocene mammals 
and yet such a bisarre arrangement as is present in Zeuglodonts 
can have only one explanation* We may eliminate the neopallium 
Pnoo, Zoon. fioo,—1923, No* XLII. 42 



644 


PROF. R* A. DART ON THE 


aa an explanation because of its slight development and the 
doubtful presence of a pone VaroHi, and it is equally unlikely 
that the spino-cerebellar contribution could have l)een so gi'eat 
as to account for the whole of the cerebellar expansion. But 
we do know that so diminutive and primitive a mammal as 
Or^iithtyi'hynehusy with a well-developed trigeminal apparatus can 
and does possess not only an unexpectedly large neopallium, but 
also a relatively large convoluted cerebellum. The absolute and the 
relative size of the Gasserian ganglia in Zevf/lodon sensitivus, and 
indeed in all ZeuglodontidjB here represented, are far more 
striking than they are in Omithojdiynchus, There can be no 
doubt that the afferent impulses reacliing the cerebellum from 
the anterior end of the body in Zeuglo<lontid«» were of particular 
value in supplying these animals with iiiformation concerning' 
disturbances of equilibration. The distribution of the trigeminal 
tract within the cerebellum is not fully known, but it is believed 
by many investigators that in Mammnlia there is a tract for 
conveying trigeminal impulses to the cerehellun). The huge 
cerebellum in the Zeuglodontidse may well be due to the fact 
that, by a rapid and hypertrophic development, the trigeminus# 
provided it with very precise information concerning its position 
in space and hence afforded to this primitive creature a ready 
solution of the problem of equilibration in a fluid medium. 

I have said that the distribution of a direct trigeminal tract 
within the cerebellum is not fully known; it would be nearer the 
truth to state that it is fr6(]uently afhrmed but is sometimes 
denied. Since such denial exists it is valuable to put forward 
other supporting evidence. It seems to me that the denial of 
the existence of a direct trigeminal connection with the cere¬ 
bellum can only come from an imperfet^t appreciation of the 
developmental history of the cerebellum and a consequent failure 
to recognise its extent in the brain^axis—or else from a tendency, 
very manifest during the last two decades, to i^gard the cere¬ 
bellum as an overgiown part of the vestibular apparatus. 

As regards the development of the cerebellum it must be 
remembered that tho cerel:>ellar ridge first appears in early 
embryovs much fuHher forward in the hind bmin(nietencephalon) 
than would be anticipated on the vestibular ” hypothesis. 
Even in human developmental history, the nerve which is more 
obviously associated with the cerebellum is tlie trigeminal and 
not the vestibular. Ingvar(1918) finds that “Die Basis (cere- 
belli) iiiji frontalwarts gerichtet. Von dem ventralen J^nde 
dieser Busts laufen die kritftig entwickelten N. N. Trigemini 
aus”; or (on p. 343) << VentralwHrts gmizen die (5erebellar- 
wfilete an die Xfisertionstelle des Trigeminus.’’ 

It is not absolutely certain what actual neuromere of the hind 
brain gives rise to the cerebellilm^ nor is that question pertinent 
to present diaeussion. The embryological facts sl^ifi^nt 
here are t (1) that the ombeBiiin arises in the moi^ anterior 
portioii of thehind^brain roof, and that the territbrj’ of the 



BIIAIN OP THE ZEUGLODONTID-E* 


645 


neural tube in this vicinity is associate<l in tlio vertebrate embryo 
with the trigeminus (c/. Wilson and Hill, 1902; Streeter, 1908), 
wliile the acoustie.o-facialis mass lies entirely posterior to the 
trigeminus and is related to a <lillerent territory which lies medial 
to it. Hence, any encroachment of vestibulai* fibres from its 
territory of the neural tube into the territory which is related 
to the trigeminus is a secondary phenomenon whether con- 
sitlcred phylogenetically or ontogenetically, even though such 
fibres he direct fibres. In othei* wor<1«, the appearance of vesti¬ 
bular fihre.s in the cerebellar region is an intrusion just as 
certainly as is tlie appearance of the mesencephalic fibres of the 
trigeminal in the mi<l-hraiii, or of thalamic fibres in the fore 
brain. 

The simplest cerebella reproduce more or less faithfully this 
condition characteristic of tlu^ embryos of all Verf^^brates. They 
are mere ridges roofing tho most aid.erior portion of the fourth 
ventricle and are consef|uently a link between trigeminal terri¬ 
tories and contain decussations of the trochlear and trigeminal 
nerves (Herrick, 1914; Hirsell, 1920; Palmgren, 1921). 

In the simplest cerebella iitirnsions of alien fibres are already 
found, even as we find alien fihies in the simplest-known fore 
brain and tectum opticum. These intrmions occur in the cere¬ 
bellum in such a way that just as we find the olfactory apparatus 
is relegated to the perijihery of the foi'e brain and the optic fibres 
to the periphery of tlie mid-brain, so we find that the trigeminal 
territory forms the true fringe of the cerebellum. Conse([uently, 
Heccari, Ingvar, and othei*s (Kappers, 1921) have found a direct 
distribution of the trigeminus to the cerebellum (c. //., in 
Keptilia). 

Topographically, thn contribution of the vestibular nerve to the 
cerel>ellum is always surrounded by the tiigeminal territory and 
tho fi hres pnK'eeding to tl lo cerel>ellum therefrom. Ingvar (1918) 
has shown (in Mammalia) a distribution of the vestibular com¬ 
ponent mainly in the fioccnlus. lingula, and nodulus, and thus 
peripherally to the still iuoi*e recent intrusions of spino-cerebellar 
contributions. On the other hand, spino- and olivo cerebellar 
fibres have not been tleinonstrated in such peripherally lying 
parts stmh as the lohus floccularis, and it is to be noted {vide 
Kappers, 1921) that this region is not. dependent upon a cerebro- 
pontine contribution; whereas the clinical researches of Winkler 
have corrobomted the conception that the latest portions of 
the cerebellum in the phylogenetic sense are moi*e centrally 
situated. 

This “laminar” arrangement of the oex^ebellar constitution, as 
it might be termed, although not so clearly defined as the some¬ 
what similar arrangement of successive fibre-intrusions into the 
fore brain, is nevertheless present. It is to be expected also 
from the fact that those tracts, which later in phylogeny become 
ineoi^rated with any region, attain this incorporation by 
fmfiafi and a spreading apaH of the pre-existing mechanism. 

42 * 
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The aiTangement; may l)e expi^cBaeci by atatiug tlia^ the veatihular, 
olivaiy, spinal, and cerebro-pontine contributions successively 
come to reach the cerebellum by penetrating a territcny which 
was originally, and so ancestrally, trigeminal* 

As has been suggested! already, this phenomenon of ‘^pene¬ 
tration ” may be illustrated equally well by the inJUtraHona of the 
mid-brain, thalamus, or foi'e brain, or by the infiltraiimi of the 
bip|X)casnpiil commissure by the corpus callosum in the fore brain 
of Mammalia as shown by Elliot Binith. In brief, if we ficcept 
the doctiine of the segmental armiigement of the neural tul)e 
elements, it is to be anticipated that the principle finds illus¬ 
tration in the development of the majority of the inter'Segmental 
and siipi’a-segmental a{)paratuses. 

The language of neurology is devoid of any term which 
describes conveniently this uniformity of liehaviour in the laying- 
down of subsequent formations in tbe neural tube. It sliould 
prove of service thei-efore to descriptive neui-ology to recognise in 
this uniformity the consistent working of a getieral principle 
which underlies the whole architectui-e of the brain and which we 
may term for convenience the L^w af InfiUmiion. 

By an inverse reasoning, if this law is eorre<‘tly conceived, a 
peripherel or fringing ariangeinent of the trigeminal territory 
itself, and of fibres knovrn to pi*oceed to the cerel>elUuu from it, 
corroborates the identification of the trigeminal apparatus with 
the cerebellum and the function of equiliWium, more primitively 
even than the vestibular apparatus. 

These matters have been neglected by those who assert that 
the auricle of the cerebellum, or lobua floccularis (Kappet'S, 1021), 
is the oldest part of the cerebellum. It is not tbe auricle, but tlte 
anterior medullary velum which would better deserve this appella¬ 
tion. The ‘♦vestibular” hypothesis has l>ecn attractive because 
it has seemed to demonstrate tbe fact that the ceiebcUum was 
♦♦ equilibratory ” from the l)egiiining. But this hypothesis tends 
to Ignore tbe equilibratory potential of all tactile sense, it fails to 
account lor the existence of a cerebellum (Cyclostomes) which 
has no auricle, and does not aceoimt in any way for the striking 
relatiouriiip winch the trigeminal nerve always has to the cere¬ 
bellum in aJl Yertebrata. 

The fifth nerve displays a relationsliip to that segment of the 
neural tube, in which the oet'ebellum becomes developed, which is 
paralleled only by the relationship of the olfactory nerve to that 
Segment of the tube in which the prosencephalon, and of tbe 
0 {%ie nerve that segment in which the mesencephalon is deve¬ 
loped. Tbe eldest part of the organ is the trigeminal territory 
itself just as the olfactory senscu^ium was tbe oldest ^T^presentative 
of a fcxre brain and tbe visual of a mid-brain. 

I have discovered tbat Spitsim put forward a somewhat 

idmtlar view eonceriting tbe cerebellum nearly foity yeans ago 
♦♦ l am iiioKned to consider it an a baamlojfue of tiie getatinious 
of the Aftb pair, and as ia a piiibitive relation with that 
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Mrve; that »ul>sequentJy the auditory nerve entered into con¬ 
nection with it, and that, increasing in dimension with ite in- 
Ci^asing neural connections, it attained tlie high development 
found 111 the human cerel>eiium thixiugh the spinal and cerebral 
tmcts that are detached int<j its meilullary substance.*' Thei^- 
foi*e the present statement of this relationsliip, although more 
detaiJeil, cannot l>e I'ega.ixied as a nov elt}'. 

If wt» consider the nature of the inilueiices at work in the 
production of the early chonlate brain, it is evident tliat the more 
anterior segineiits were conceriie<i in the production of the 
olfactory and visual spt?ciHlit<itions. These tfjjecialisations were 
bought at the price of Buccessive anterior Begiuents of the 
primitive vertebiuic skin and neural tube. When thest* antei ior 
segmenie lost by their sjt>eciHliBation the ciijwicity for the appre¬ 
ciation of pressiire^ the Buceeeding segment which I'etaineii this 
power gixiw loi ward iu\’ailing the teriitory of the more specialised 
segments lying anteiior to it. 8uch an invasion meant an in- 
dVJHse or hyjKu-t rophy of this (Uigeminal) segment and a special¬ 
isation witiiin it ot the Utoiile function. How exul>ei*aiit hm 
been its response to this demand is demonstrated by the fact that— 
amongst Mamnuilia, for insUuice—it subserves the tactile sense 
for the entire region anterior to the second cervical nerve, with the 
exception of the vestigial somatic elements of the vagus (Aiuold's 
nerve). 

The information conveyed by tlie trigeminal system proved 
extremely valuable, l>eGause it told the animal bo much about 
wJiat moved in space around it sad also ahoivt Us own position in 
sjxtce, lienee the ceatiul pixxsesses from the tiigemimd ganglion 
assumed a sudden reilex ascendency over an increasing number 
of the succeeding segmentiil i^rves through the imtix desceudens 
and the substantia gidatino.sa Holandi in most Vertebrata. Even 
ill Man the descending loot of tlie trigeminal represents one of 
the most impressive features of the medulla oldongata. Always 
a striking feature in Mammalia, this reflex dominance is shown 
to its best advantige (in living forms) in 0rnitkorhp7ichtuf ; in 
this oreatura the trigeudual seems to exei*t a re Hex control over 
practically the whole of the spinal cord. 

Thus there has beeu a downward encioachment of the tidge- 
minus upon lower segments of the medulla oblongata in a fashion 
compaiuhle with the upwau'd encroachment of the vestibular 
nerve into the txigemiiiai territory or of tlie mesencephalic root 
of the trigeminal upon optic temtory* It is a further example 
of the Law Seemingly this encroachment afforded 

the bridge whereby the spinocerebellar systems weie oonducted 
to the originally trigeminal territoiy of the cerebelinm. For the 
spinal Sbm naturally lay pmiphmU to the inilUmtkig descending 
tMiot of tike trigeminus^ the spinal fibres cour^ towards 

the oerebellum they came to embrace the trigeminus trunk before 
pmeing m tarritoiy to enter the oerebeUum^ ITieffifferentiatinn 
moeateiiot* and poetcMdor s^iinoHierebehiiu* tracts emerged imm 
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a relationship primai'ily not to the cerebellum as such, but to the 
trigeminus. 

8o, in addition to the fringing above mentioned, a gnipbic 
picture of the oential role wJiich the trigeminal has played in the 
origin of the cerebellum is afforded by the relation of the anterior 
and posterior spiuO'Cere]>ellai* tratits to the trigeminal nerve 
(in most Vertebnita) and by the central position of the trigeminus 
in the pons (in higher Mammalia). 

Consideidng the nature of the impulses it conveyed, it is not 
surprising that the trigeminal nerve, which has had such diverse 
evolutionaiy possibilities in all vertebrate groups, should have 
been very intimately coneei*iie<l in the emergence and evolution 
of the cerebellum in Vertebrata. Nor is it surprising that we 
should find illustrated in the Zeiiglodontidfe a group of primitive 
mammals taking to a water life at a stage so plastic that the 
trigemimil apparatus should become sufficiently s{>ecialised anti 
hypertrophic to determine, through its moulding of the cere¬ 
bellum and the spinal cortl, the whole course of evolution (or 
devolution) of its central nei vous system. 

9. Note on the Skulls fhom t^hicu the Endocranial Casts 

DBSCRIBKl) BY I)r, DaRT WERE TAKEN. By C. \V. AXOREWS, 
D.Sc., F.R.S, (British Museum of Natural History.) 

(Publiftlied by pemaii^sion of tbe Trusteos.) 

Unfortunately, from the nature of the case, the skulls belonging 
to the two natural casts above described are unknown, having 
been destroyed by weathering, but those from which the remaining 
casts were made are preserv^ and are here discussed. Four such 
skulls are known. Of these, two [M. 8150 (a cast) and M. 10228J 
certainly belong to Zeuglodon osiris -1>ames, from the Qasr-el- 
Sagha beds (Upper Mokattam=:Bartonian), north of Lake Birket- 
el-Qurun in the Fayum. One (M. 9266) is tbe skull of 
Prozeuglodon atrox Andrews, from the lower part of the Birket- 
el-Qurun beds in a valley twelve kilometies of fhe 

Qar-el-Gehannem, lying to the west of the lake. This last sjieci- 
'men may be regarded as the paraty];)e of the species and is 
described and figured in the British Museum Catalogue of the 
Fossil Vertebrata of the Fayum (1906, p. 243). The fourth skull 
(M. 10173), forming the middle term of the series, seems from 
the nature of the matrix to have been obtained fi*om the Birket- 
ei^Qurun lilpis at the western end of the lake from an horizon 
ititermediale TOtween those from which the other s|>ecie8 wei’e 
found. This, however, in the absence of definite information 
from the collector is not certain. This skull appears to belong to 
a faithmto^undescnbed species which has been called ^ughchn 
inUrmeAim by Dr. Dart, tlie chamcters of which are given 
below. 

other Zeuglodont remains hove been ccdlected £roni 
vartous horizons in ]%^t, mi theto fei tome difference of 0{dmon 
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as to their detenu iiiatiori and relationship to one another. For 
the purposes of the present paper these may be disregai’ded and 
the series represented by Prozeuylodon atrox, Zeughdon inter- 
meditiSi and Zeuylodon osiria alone considered. The characters of 
the skulls of these species completely support Dr. Dart’s conclu¬ 
sion, founded on the endocranial casts, that these three species 
represent terms in a phyletic series. 

The skull of Proztmylodon has been described in detail in the 
catalogue {loc, cit.), so that here it will only l>e necessary to refer 
to a few chaiactejs easily comparable with those of the other 
forms. J'he occipital surface (text-tig. 22) above the foramen 
magnum is wider than higii (if the height* be taken as 100, the 
width is 110) and it is only gently concave from side to side. The 
foramen magnum and the occipital comlyles are both large. The 
convexity of the portion of the cranial wall formed by the parietal 

Text-fignre 22, 


S</Uyfirun'j /'<h hC’r' 
of ti^’T pftr 


process 
petros 

O^cipitnl surfaw of hkull of Prozeufflodou atrojr Audrvwfi. M. 9206. 
About \ uat. 



maffftu/n, 


and s(|ua]nosal is greater than in the later forms, while the s»igittal 
crest is much less developed. The posterior border of the narial 
opening is over the space between the first and second preinolars 
and the snout is less prolonged anteriorly than in the later 
form.s. Some of the above peculiarities may be dependent to 
some extent on the circumstance that the skull deseribed is not 
quite adult. 

The type-skull M. 10173 of Zeughdm inAermedim (text-fig. 23) 
is uot complete, the zygomatic arch and the terminal portion of 
the snout being missing; the teeth also are much broken. In it 
the width of the occipital surface (text-fig. 23) is much less 
in pi'oportion to its height* (height 100, width 66), and it is 
much more concave from side to side than in Pfvm/bylodm, 

• la mch etm the lietslii i» from the Ufy^r border of tbo foramen 

ntifiiiiBaL to the point of wnm of the and lombm^al creehu 
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But ilie concavity is regular and the middle portion of the lamb- 
doidal crest is not suddenly reflected backwards as in Zeuglmlon 
osirls. The occipital condyles and foramen magnum are relatively 
smaller than in Frozetiglodon^ the occipital crest more developed, 
and the convexity of the lateral cranial surface less marked. The 
snout was more slender and more prolonged in front of the narial 
opening than in Prozeuglodon, 

This skull, both in the form of its occipital surface and in other 
points, closely resembles that described by Btromer as Zeuglodon 
Osiris (in his paper of 1908) and distinguished by him as Mn.O. 
It is very diflferont from that descni>ed by the same writer as 
Zeuglodon osiiris in 1903 and called in his later paper Mn.l. 
This latter seems to be the true Zeiuflodon osifdSf its lower jaw 


Text-figure 23. 



PmroaapiUf ^ Foremen • 

process fnsprum. 

Occipital surface of slsuU of Zeuglodofi int6rm$diu$, Kp. n, M. 10173. 
About i uat. size. 


agreeing vexy closely with that of the iype-specumen of the 
species as described and figured by llames (1894). Mn.9 in either 
the present species (Zeuglodon in^rmedius) or a form between it 
and Prozeughdon^ 

The sknlK of Zeuglodon osiria from which endocranial exists 
have been are two In numl>er. One (M. 8150) is very 

incomplete and reveals only tiie dorsal contour of the brain. 
Tba endocranial cast of this skull was figured and describ€»d by 
Prof. B^Uot Bmitb (1903). The other skull (M. 10228) is a 
n<^ly ported} epedmen^ and in order that the endocranial md 
might be made ft was skilfully cut into sections and the matrix 
remold by Mr* L. & Parsons (text-fig, 21). 

The occi^itai mgim of ikk mil exactly wildi Stfomet s 



SKULLS or THE ZUtTOLODONTlDiK. 


651 


specimen MnJ. It is reiiuuknble toi* its e:^tienie narrowness 
compji]*e(I witli its the latenil ])ortions of ilje lamlKloidal 

crests sharply defk*(*te<l backwards so that the deeply con- 

i%ave (iccipiial surface has the appearonee of boiug jaiiched m at 
the sides. "Phis cljaractei’is also well shown in tljc cast of the 
second skull (M. 8150). If the hci-ld 1)0 taken as 100 the width 
isab 4 )nt 41 . The occipital condyle*- ajid foramen uiagnnm ai-e 

'rext-ligure 24, 


{ ^ 'I'iAry 'f 



Occipital •'Urfacc of ‘‘kail of Zntglo^on oftins l)anu*s, M. U»2-J8 
A Ik ut I nnt. sm*. 


Hiill smaller tiian in Z*^u(jhnlon iniermedinH and the convex 
s.agittrd crest is much higlior. I’lie side wails of the skull show 
little tmct‘s of con\exity. The snout seems to have been rela¬ 
tively narrower ami perhaps the nostril opened rather further 
back than in Zenglodon vntermednts. 

The changes ocrurritig in the sttiges <iesci'il>ed are :— 

(1) Jnereasing narrowness and concavity of the occipital 

surface above the fomnien magnum, due mainly to the 
folding back of the iiigU lambdoidal crests; 

(2) increased height of the sagittal eiest; 

(3) the reiluction in the size in the condyles and foramen 

magnum; 

(4) decreiising convexity of the lateral ciunial walls accom- 

piiiying the dopi’ession of the upper portion of the 
brain; 

(5) the increase in iength and slenderness of tlie snout and 

the probable recession, to some extent, of the narial 
opening. 

Changes (l)aiad (2) tesuH iu the inistmm of the surface for 
the atts^ment of iSie jaiv-muBCles, and are no doubt coiTekted 
with the increasing size and ata^ngth of the mandible. 

In Fmuuyhdon the two posterior upper premolars ha\ e a large 
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postei'o-iiiternal buttress siipported by a large distinct root. 
In the two species of Zeugladon this buttress is reduced in size 
and probably had no distinct loot, though from the state of 
preservation of the specimen this cannot be definitely settled. 

Some dimensions in inillimeti*eH of the skull in the thi*ee forms 
are given below. Tliese in some instances must be regarded as 
approximate only:— 

I 

. Prozevgloffon. ) Z. intermedia. ' Z. osirie, 

: (M.»26<*..) 1 (M.J0173.) i (M. 10228.) 

Length from condyles to tip oi 


snout , . 

(t73 

550 

513 a;>p. 

Lrngth irom lambda to nasal 
opening . . ... 

403 app. 

453 

4<17 

Height of occipital surface from 
foramen magnum to lambda ...| 

120 

160 : 

156 

Least width of occipital surface 
between lambdoidal crests... . ‘ 

129 ' 

lUO 

69 

Width across occipital condyles . 

108 

112 

92 

Width across postorbital pro¬ 
cesses . 

I 

26i 1 

2a3 

293 

Width of foramen magnum .... 

! 

65 ; 

62 

46 

Length of parietal portion of 
sagittal crest s. 

125 

167 app. 

17t) 


10. Bibliooraphy. 

Abbi., O.—“Die Urttache der Asymmetm dee ^iSahfiwalech&delii.^* Sitzaiighei’iclit. 
der Kaie. Akad. der Wise, in Wien. 1903. 

- “Eine Stamintype der Dolphinnlen »a« dem Miockn der Halhinsel 

Tiiinau.'* Jahrbuch der k.k, GeoL Ueichanstalt, Hd. iv. Hit. 2. 
1906. 

-“ Cetaceen Htudieo 1. Mitthmlmig, .Tan. 1909; Cetaceen Stndion 11. Mit- 

theiUmg, Mar. 1909; Cctaceen Studien III. MittheiUing, .Tan, 1912," 
A us der Sitzungsberickteii der Kain. Akad. der WisseiiHch. in Wien. 

“ Die Vorfabren der Bartenwale." Denkseb. der Math.^Naturwiss.* 
Klaas. der Kais. Akad. der Wise, in Wien, Bd. xc. 1913. 

Abbbbws, C. W,—“Extinct Vertebrates frewn Egypt." Part I. Geol. Mag. 1001, 
p.400. 

-“ Vertebrates fiom Egypt." Part 11, Geol. Mag. 1901, p. 436. 

— •* Vertebrates from Egypt." Part HI. Geol. Mag. 1902, p. 291. 

. . “ Further Notes on the Mammals of the Eocene of Egypt." Gool. Mag. 

1904, pp. 109,157,211. 

. .. “A Descriptive Catalogue of the Tertiary Vertebrate of the Faydm of 

Egypt" Brit. Mas. of Nat. Hist. Xoiidou, 1906. 

“The mently discovered Tertia^ VertehfttU of Egypt" The SmiUi* 
sbniaii H^ort for 1906* yp. ^>-907. 

r— —- iomklpU.** (imH* Jo 9 rn.Gvol. Son. voL IxUi. pp. 124^t97» 




BRAIN OP THE ZBOGLODONTlliAi:. 


653 


Ahd&bws, C. W, — “ Model of Skull and Mandible of l^rosvucflodon atror” (leol. 
Ma^M 1908, pi. ix. p. 209. 

• — “A l>eMcrii)tion of New Species of Zeuj^lodont niul of Leathery Turtle 

from th<* Koc(‘iie of Southern Nijyeiia. ’ I’roc. Zool. Soc. London, 
JO 19, p. 8i)9. 

Akthonv, K.—“ liO ^fesojdodon de la Hogue/’ Bull. <lu Mus. d'hisl. naiurellc, 
1900, p. 44)fi. 

Bkaukell, H. J. L.“-**Thc Payuni Depression.’* Gcol.Mag. 1901, p. 640. 

Black, Davidson.—“ Kudocranial (’asts of the Giratlidaj.” Journ. of Comp. Neur. 
vol. \xv. (1915) p. 341. 

-•* Notes on Kndocranial of Okapi, etc.” Anatomiial Becord, 

vol. IX. 

Bolk, L.—‘ Das IVrehellum der Saugetliiere/ Jena, llHid. 

Bkajliley, O. C. The Muinmalian (Vrehelhnn.” Jonrn. of Anat. & Pliyss. 
vol. wwiii. liJ04, p. 418, A; vol. vvxiv. 1905, p. 99. 

HuitMKlstBJa, It.—“ Bemerkiingen liber Zeugtodon cetouhtt (Owen’s), liasilosauros 
(Harlan’s), Htfdrarcho$ (Koch n)/' Juniheit der allgeinein. Lit. 
Zoitscli. Halle, 18^17. 

Cakts, C. t«., ami others.—‘ I ntersvichungen uber das (unter den Namenlfydrure/ioA 
von Dr. A. C. Koch) grosse iussile Skelett.’ Dresden and Leixatic. 
1847. 

-“ l>as Kopi.skidett des hgdmrchos*' Nova Acta Acad. Ca^. 

Loop.-Carol. Nut. Cur. vol. xxii. 1848. 

Clauk, W. B.“ ** (Vrebelhuii of Fvtromyson Jluvtatitii'' Journ. of Anat. A Pbvs. 
vol. \1. 1905 lOOfi, p. 318. 

CoPK, E. D.—Brain of Froeam§lw oecidentalit.'* Amer. Pliilos. Society, 1879. 
Dames, W.—Palieontol. Abbandl. N. F. Bd. i. 1894, p. 189. 

Kuini^ek, O.—‘ Ncivi’ise Zentral-organe.’ Leip/.ig, 1898. 

lilsciiBiciiT, 1). Fk.~-Z(k)I. Anat. Pbys*. L'utei-suchungon ulwr die nordischen Wal- 
thiere. lAip/.ig, 1849. 

Fiuas, E,'-**Neuo Zengiodnn(en aus deni uuterem Mitteleocan vom Mokattam hei 
Cairo. ’ Puiaont. Abhandl., n. s.. vol. vi. 

-—• Jalireshcfte Verein. vuterlaud. Naturkunde Wurttemberg. Stuttgart, 

1905, p. 347. 

Gbhoory, W. K.—“’The tJidera of Mammals.' Bull. Amer. Mus. Nat. Hist, 
vol, wvii. 1910. 

Uebuick, C. Jri) 80 N.-"*‘Cerebellum of Crodele Auipbibia.” Journ, of Comp. 
Near, 1914. 

Inovak, Svbn.—“ Zur Phylo- uud Uutogeucse des Klcinhirns, etc.” Folia Neuro- 
biologica, Bd. xi. 1918. 

Kafpbrs, C. C, a rib vs.—‘D ie vergleichendc' Anatomic des Nervensy stems, etc.’ 
1921. 

- Cerebral Localisation and the Significance of Sulci.” Report of 

Anatomy and Embryology Sect ion: Internat. Congress of Medicine. 
London, 1913. 

KuJCBMtitix, W.—“ Vergleicb anat, uiid entwick. Untersneh an Walthiere.” Jenaieclic 
Denkschriften, vol. iii. Jena, 1893. 

LarsBll, Olajt.—**T he Cerebellum of AmhlyMtoma'* Journ. of Comp. Neur. 
1990, 

Mab«h, 0. C.—** Introduction and Succession of Vertebrate Life in America.” 

Amer. Ass. for Adv. of Science, Nashville, Tenn., 1877. 

Moonitt, Eot L.—“ A Fish Brain from the Coal Measures.” Journ. Neur, 1916. 
Obbork, H* F,—Correlation between Tertiary Mamniuliau Horizons of Europe and 
America.” Axmale K.V. Acad, Sci. vol. xiii. No, 1. July 1900. 
pAiiiiiBt W,—Brain and Bram«case of Proc. Zool, Soc. of 

Iioudon* pt iv. p, 878 e4 i« 9 , 1918. 

Paiiiiamiar, A«-<-”StudMa on the Mi4«braiu and CeiMbenum.” Acta ISoologtca, 
Ha£tI^A^,9. 1881. 



6S4 rum bhatv of ths 7.Rt;Qfx»iK)KTiDiB. 

I'uTXKH, 0.—l>ie Aupeii der W«»8ei*«ilngethiciH».” Zool, Jahtbucli, Abtbeit^ far 
Aunt*, etc* Axxvii. p. ftW <et Jeim, 1B02. 

SviiiME, H, VON W.—“Skull of Koffia hr$mfcp)t illniuv.’* Hull. Awner. Mus. ^n^ 
Hist. vol. \ii. HU7, p. dOl. 

SiiELLBiiKAB, J. li.—*• Hloo(l*supply of the iJenUitt* Nuclear of the CVvclxIIum.’’ 
‘ The Laucet; i. p. im 1022. 

SiiiAiAZoso, J.—“ Das Kleiuhiru der Vogel.” Avcli. fiiv mikr. Attat. 10. 

Ki.mui Smith, G,—“The Hmui m the Kdentata.” Traua. Liun. Soc. London, 
voL vii. pt. \ii. pp. 360 et m/. 1800. 

- ‘Catalogue of the Roy. Coll, of Sut>reo»H.’ 2)id Kdit., \ol. xi. lMi}hio. 

logical Senes, 1002. 

-“The Primary Subdivisions of the Mammalian Cml>ellun\. ’ Jouni. 

Aimt. A Phyn. vol. xxxvi., n. s., vol. xvi. p. 381. 1902. 

-<< The Hiaiii of the Archseoceti.^' Proc. Roy. Soc. vol. hxi. 1903, p. 322. 

-“The Morphology of the Human Ceithellnm.*^ lieview of Neurology 

and Psychiutry, 1903. 

- “Further Observations on the Natnvnl Mode of Subdivision of the 

Mammalian Cerebellum.” Anat. Amse4g. Bd. xxiii. (1908), p. 368. 

SviTZKi, E. C.—“Architecture of the Hraiii.” Journ. of Nervous and Mental 
Diseases, 1886. 

Stbaftse, G. L.“““The Nuclei of Origin of the Cranial Nerves in the 10-mm. 

Human Embryo.” Anat. Rec. ^ol. ii. No. 3, p. 111. dune 1908. 

Bteohhil, E.—lieitriige *zur Palwont. Oeaterroicii. Ung. Hd. xv. 1908, p. 66. 

- Ihutrage zur Palteont. Oesterreich. Ung. Bd. xxi. 1908, p. 1(^6, 

-“ Uehcr die Redeutung der fossilen Wiibtdtliiere Afrrkas fur die Thier- 

geograpbie.” Verhandl. d> Deutseb. Zool. tlesellsch. p. 20i, 19tH> 
(Marburg meeting). 

Si'MiNoroK, J.—“Relations of Inuei* Surface of Omnium to the Surface of the 
Brain.” Kdiii. Medical Journal. 

Tevb, F. W.*—“ The Fossil Cetacean, IJomdon $eTrutmi Gibbes,” lJull, Man, Comp. 
Zool. Harvard College, vol. Hi. 1908, p. 96. 

Wbbeh, Max,—‘ Die Saugethiere,' 1904, pp, 580»684* 

WiNGE, H.—“Udhigt over Hvalenies indbyrdes Slaegt^kab.” Vidensk. Mwld. fia 
Dansk. iintuvh. Foran., Hd. Ixx. 1919. '(1‘raii«. hi* G, S. Miller, dr., 
SmitbsoniHn Miscelhmeous Collectious, rod. Ixtii. No. 8. Publi* 
cation 2660. 1931.) 



TUB «B(^RICTARY ON AOOITTON8 'fO THE MENAGEHIB. 


655 


EXHIBITIONS AND NOTICES. 

Kay 8tli, 1923. 

Dr. A. Bmctu WoomvAUi), F.ll.K., Vico-Pivsi^lojit, 
in the Cljair. 

The Secretary exhibitetl, and made remarks u|><)n, a series of 
photographs of Hig Dame from (jlioma, North llhojiesia. 

Miss L. E. rifiKESMAN, F.E.H., F Z.S., exhibited, and made 
remarks upon, (1) living specimens of Pcrijmtus from Trinidad 
and (2) a section of a nest of t.ho Stingless Bee from Australia. 

Mr. F. Martin Duncan, F.R.M.S., F.Z.S.. gave an account 
of sf>rru} of the results of his recent work on the microscopic 
stnictiuv of Mammalian hairs, with especial reforence to the 
hairs of the Prinutes, and ilbi.^tratod his remarks with a series 
of photoaiicrographs taken to demonstmte the character of the 
cuticnlai scales. 


Kay 29th, 1923. 

Dr. A. Smith NVoodwahd, F.R.B., Vice-President, 
in the (Jhair. 

The BECRirrARY read the following Report on the Additions to 
the Bociety*s Menagerie during the month of April, 1923:— 

The registered ailditions to the Society’s Menagerie during 
the month of April were 367 in number. Of these VK) were 
acquired by presentation, 50 were deposited, 215 were purchased, 
and 12 wei'e born in the Menagerie. 

The following may be specially mentioned;— 

2 Adult male Lions {Fells ho), from Nairobi, presented by 
Major-Qeneinl Hir Edwai*d Norther, K.C.M.G., O.B., P.Z.S., 
on Api'il 9th, 

2 Common Wombats {Phascolomys mitchelli)^ from AustmUa. 
and 2 Tasmanian Devils {Sisreophilm harrm% fi'om Tasmania, 
purchased on April 20th. 

2 Superb Olossy Starlings (Spreo superbua) and 1 Abyssinian 
Barbet (Frmkpphonm margm^Mus), from North-East Africa, 
new to the Ooflection, presented by Mr. Alfred E*i‘a, 0 B.E-t 
F.S5,S., on April l»th. 



656 


MR. C. TATR RBOAN 027 A SPOTTED BASKING SHARK. 


A collection of animals from Gambia, presented by H.E. Capt. 
0. H. Armitage, C.M.G,, D.S.O., F.Z.S., consisting of a Wart- 
Hog, 6 Guinea Baboons, Marabou Storks, itc. 

A small collection of birds from Colombia, presented by 
Mr. W. K. Pomeroy, F.Z.S., containing 2 Prince Albert’s 
Curassows and several Tanagers. 

A Tail-lined Tree-Snake, Demlrdaphu camlolineMna^ and an 
Tridescent Snake, Xenopeltis unicolor, from Singapore, both new 
to the Collection, presented by the Singapore Natuiml History 
Society. _ 

Dr. G. M. Vevers, F.Z.S., exhibited, under microscopes, a 
series of pi*eparatious of the parasitic Protozoon Halantidium 
colif and described a case of Balantidiosis in a Brazilian Tapir 
now in the Society’s Gardens. 


Prof. J. P. Hill, F.R.S.. Vice-President, exhibited a series of 
photographs of the Australian Lung-Fish (Ceratodua) and of the 
rivers which it inhabits, and drew attention to the urgent need 
for effective protection of this rare Vertebrate. 


Bf. N. S. Lucas, F.Z.S,, exhibited, and made remarks upon, 
a raucous cyst from the frontal sinus of a Cercopitheque. 

Mr, C. Tate B.e«an, M.A., F.R.S., exhibited lantern-slides of 
photographs of the Spotted Basking Shark {Rhinx>don iypictis)^ 
and made the following remarks:— 

The first of these photogtaphs represents a specimen 38 feet 
long captured by Captain Charles Thompson oflT Miami, Florida, 
in 1912. It was set up by a taxidermist, mounted on a truck, 
and tfiken round for exhibition. At the time certain American 
newspa})ers published stories about it that were not strictly 
accurate, and to the effect that it was a monster unknown to 
science that had been blown up from the depths by a volcano, 
etc,, etc. The second photoglyph represents a Rhinodcni about 
30 feet long, which was run into by a large steamship oft' the 
coast of Brazil and was carried along for several hours, with the 
anterior \ of the body on one side of the bows and the rest on 
the other; when the vessel stopped it floated free and sank 
{cf, Gudger, Natural History, xxiii. p, 62, New York, 1023). 
liir. BregSin also exhibited some deep-sea. fishes taken by the 
MSana’ expedition, under the leadership of Br. Johannes 
Schmidt. This exp^ition cleared up the Hfe-histoiy of the 
Common Eel {Anguilla vulgaris^ but it ahie accomplished much 
other work of great importance. The fishes exhibited belong to 
the very rare and little-known g^era Qigmdura and 
which egree in having telescopic ^es placed close together and 
directed forwards. One GiganPum Ima swallowed a 
eonriderahly burger than itself. 
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Jnne 1923. 

Sir S. IT. IIaumeb, K.B.E., F.H.B., Vice-President, 
in the Ohair. 

The >SECttETAUY read the following Report on tlje Atlditions to 
the Society’s Menagerie during the month of May, 1923 : — 

The registered additions t,o the Society’s Menageiie during the 
month of May were 214 in number. Of these 149 were acquired 
by presentation, 32 were deposited, 22 w^ere purcliased, 2 w€*re 
received in ex<‘hange, and 9 were born in the Menagerie. 

The following may bo specially mentioned : — 

2 Elephants (KUplmti maximus)^ from Burma, presented by 
Di’. Saw Po Min on May 16th. 

A collection purchased from the Soud.an Government on 
May 14tl)» consisting of 1 female Gimffe {Giraffa Camelopardalis)^ 
1 Wart-Hog ( Vhacochcerus africmi\i8\ 4 Arabian Bustards {Eupo- 
dot is arahs)^ and 2 Northern StHTetaiy liirds (SerperUamis 
serpentariits gamhiensis). 

2 Abyssinian River-1 logs {Potamochvemshassania)^ new to the 
Uollection, purchased on May 5th. 


Mr. 1). Seth-Smith, P.Z.S., and T)r. P. H. Mansok Bahb, 
D.S.O,, F.Z.S., exhildted photogmphs and sketches, and made 
remarks upon, the display of Hunsteiu’s Magnificent Bird-of- 
Paradise {l)ipfnfllodes magnijlca hnnsteini). 


Miss AiiYSE Cunningham exhibited, and made remarks upon, 
a Cineniatogra]di record of the Gorilla “ John.’’ 


Mr. E. G. Boulenger, F.Z.8., exhibited and described models 
for the rock work for the Society’s new Aquarium, made by 
Miss Joan B. Procter, F.Z.S. 


Mrs. Neale exhibited a living Tree-Hyrax (Dendrohyrax 
dor sails) n _ 


Dr, H, A, Baylis, F.Z.S., exhibited, and made remarks upon, 
a Nematode Worm, Toxascaris leoniw, from the Domestic Cat. 

Fittiitas'y Ola^nd and Axolotl MeiamorpAosie, 

Mr. E. A. Sfaul, F.Z.S., exhibited specimens showing the 
metamorphosis of axolotls induced by injection of pituitary 
gland anterior lobe extract, and made following remarks:— 

Recent studies on the relationship between amphibian meta¬ 
morphosis and endocrine organs have demonstrated the significant 
r61e of both the thyroid and pituitary glands. The acceleration 
of the metamorphosis of tadpmes to frogs when fed with thyroid 
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tissue and the failure of thyroidless tadpoles to change until 
given either thyroid diet or iodine, followed by the conversion of 
axolotls to salamanders by thyroid diet, showed conclusively the 
importance of the thyroid and thyroid iodine. Although pitui¬ 
tary <liet does not induce metamorphosis in either tadpoles or 
axolotls, pituitaryless tadpoles fail to transform, whilst axolotls 
injected with extract from the anterior lobe of ilie pituitary 
gland assume adult characters as rapidly as individuals treated 
with thyroid, which is evidence in favour of the significance of 
the anterior lobe of tlie pituitary in metamorphic changes. 

The results of experiments briefly outlined here show tliat the 
anterior lobe contains an active principle functioning in a definite 
maimer in metamorphosis. Previously only young axolotls had 
been used, but larger specimens, in some cases beyond that size 
at which they change in normal environment, were takf?n, and by 
tri-weekly injections cjinsed to transform to adults. The rate of 
metamorphosis depended on the size of the animal and the tcmipera- 
ture. The first signs of change appeared much later in the older 
speedmens, but. providing the dose wfis sutficient the process was 
more rapid. Within two or three weeks of the lirst inj* (*( ioii tlie 
change begins and is usually complete I y the 40th day in medium 
size or the 48th day in the oldest types under suitable conditions 
of temperature, Tlie limits of the latter are 22^ 24'^ (h, when the 
animal remains (j[uite normal throngbout the experiment. I^ow 
temperature I'etarded the change, and if too high the animal 
became sluggish, refusing food, with no noticeable increase in 
the rate of change. 

The approximate limits of the minimal dose were found, Imt 
it was not possible to give any relation between the minima] 
dose within these limits and the weight, as the complexity of 
the factors, both internal and external, made the prtxluction of 
wlentical conditions each time, and hence uniformity, impossible. 
The limits were *5 grs. of fresh gland per *5 c.c. injection for 
small individuals to 1*5 grs. for full-grown animals. 

Weights and measurements were taken on days alternating 
with those upon which injections wei'o made thioughout the 
period of the experiment, but no increase in growth was noted, 
only a decrease. This does not deny the growth-jwmoting 
properties of the anterior lobe, for tlie animals used were adult 
and sexually mature, so that mluclion previous to metomorpbosis 
was to be expected. 

Having ascertained these debiils, the <dmnge resulting from 
the injeotldn of the anterior lol)© extract was apiflied as a 
biological test in the examination of the purity and strength 
of commercially prepared extraeh^. Quantities up to 1/10 of a 
clinical dose could be tested in this manner. Of twelve so tested 
Qulj one sooeessfully brougjit about the change, altliougb as 
many as 20 injections were made. The dose was the same in 
each the quantity stated % the manufacturer being taken 
as hasi# and equivalent to the miniimd dCseas foimd in previous 
experiments. 
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The cause of failure was probably due either to loss of potency 
during process of manufacture or presence of impurities having 
an inhibitory effect. As regards the first, the strength of the 
dose was doubled with no result, so that it was not a question 
of quantity. The only impurity, apart from those accumulating 
in procesKS of preparation (a very small amount, if present), and 
investigation of which was l)eyond the scope of this work, was 
the }X)Sterior lobe of the gland. The difficulty in separation of 
the two lobes in dissection and diffusion of active principles 
during dissection would account for its presence. 

It has recently been shown that there is a pigmentation factor 
located in the posterior lobe, and by its action on the frogs^ 
luelanophores a quantitative estimation can be made by deter¬ 
mining that concentration which just gives a response. This 
method wan suwessfully applied here and the quantity of 
posterior lobe in each extract calculated. 

Furtber. many animals treated refused food, the water in the 
container became cloudy, smelling of urine, and some eventually 
died, after l>ecoming greatly distended with fluid, which Wivs 
found to contain 2*1 per cent, of urea. As the symptoiim were 
the same iu each case, and occurred only in specimens injected 
wit)I extracts and not controls, the cause must have been the 
same, and introduccMl by the extract. Therefore the factor w^as 
apparently contained in the posterior lobe and responsible for 
inhibition of activity of anterior lol)e secretion. It was |)ossible 
to compare roughly the amounts present by judging effects on 
specimens. 

On comparing these observations with the results obtained 
from the pigmentation work, the respective amounts in each 
extract did not correspond, which seems to kIjow that there were 
two factors at least which were not identical—the one control¬ 
ling pigmentation response of the melanophores and the other 
jiss<K;iated in some way with the flovr of urine and inhibiting 
action of anterior lol>e. It is doubtful whether the pigmentation 
factor itself had any such action. 

In conclusion, it can be seen that the anteiior lobe extracts as 
at pi'esent inanufactuted at*e not pura, containing posterior lobe, 
which may completely mask metamorphic action of anterior 
lobe, although a small quantity has no effect. The varying 
amount in wiiich it may be present shows consistent composition 
and is not maintaine<l in manufacture. Again, the stated amounts 
of gland pi^sent in commercially {prepared extracts is not to be 
relied upon, as tested by this nieth<^. 
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34. On tli€^ Structur<» of th»? Skull in tlie (‘arnivorons 
Dinoce^pluiUan Heptilo^n. By H. BiiooAi, M.l),, F.li.S., 
C.M.Z.S. 

I^Rfceivnl Miiy 7, 1923 . lltMui June 12, 1923.] 

(Text-figures 1 -17.) 

Indkk. 


Srctpi.tnoflitn fhtpJfgsiin llrooui . r,S3 

Diuophomus tnpruSy {tcmi. ot *'p. iiuv. .... 

Itinartamus m» jjon. ct '»p. uov, liC9 

Tapiiior'epluilia, now Suliar.ler of DiiKX'ephaliii . . . 071 

Titano<<tuchisi, new HuImu'Jov of Dinocephulia 071 

Huntetia mimhifis, g*iii. et now .. 071 

HarnefiaiHorpha, new Hnborder of TUeriixlontia. r»73 

(‘luHMiHcutiou of the Therapsula 074 

Addemiiitn . 07o 

Mandible of Titanomchus cloeta Hrooni , 07t5 

Knob ins struheni. gen. et sp. nov. 083 


Thoiigli our knowledge of the structure of the Anouiodontia 
iiiul of the various suborders of the Tiieriodontia is fairly coin- 
plete, the more primitive gi^oups—the Droinasauria and the 
])iuoce[)halia—are still very imperfectly known. Of the Dino- 
cephalia we know a goo<l deal of l>oth the skull and skelettm of 
the Ta[)iu(n*ephaloid group, but of the Z7fa«o.9«cA««^4ike form.s 
we know very little of either the skull or skeleton. I'he present 
short paper will add something to our knowledge of these latter 
types. 

The chief reason why so little is known of the giant Dino- 
eephalians while the Anouiodonts and Theriodonts are so well 
known, is that the Diuocephaluin.s in South Afru'a are in older 
lieds, n here they cannot be easily picked out from a loose shale, 
but are usually in masses of extremely hard limestone. If 
unweathered out it is only with great difficulty that the bone 
can be distinguishecl from the matrix; and when wefithere<l 
usually much is hopelessly gone and probably much still in the 
very liard stone. Hence it happens that only a very few skulls 
are in any mitseums, and, so fai* as I know% only two mounted 
skeletons. 

The first Dinocephalian remains from South Africa were 
collected by Dr, W. G, Atlmrstone in 1872 and dowscribed by 
Owen in 1876. The front end of a snout of a large form was 
named Tapinoe&^ui^tm Some vertebrte and other 

i^mains trere referred to this species, but there is some doubt 
Paoc, Zooh. Soo,~l»a8, Ho. XUY. 44 
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whether the reference is correct. Nothing was know^n of tlia 
affinities of the form until many years later. 

In 187i) Owen described under the name Titanoauchiia ferox 
some jaw fragments that had been discovered by Mr* T. Bain. 

Many years earlier, fragmentary remains of reptiles which we 
now know are allied to the South African Dinocephalians wcire 
described from the Permian rocks of Bussia. Seeley in 1888 
visited Russia, examined tlie specimens described, and figured 
two genera represented by fair skulls— Deutero^aurm and Hhopa- 
lodoiu In 1892 he described the first gooil skull of a South 
African Dinocephalian—skull in the Cape Town Museum 
collection,—which he named Delphinog^mthm conocephahcs, and 
he founded the order Dinocephalia for the reception of this form 
and TapinocephaUis. 

For many years nothing fui-ther was added to our knowledge 
of the Dinocephalia. When in London in 1909 I examined 
some specimens which had been in the Seeley collection. The 
most important was a very fine skull of a large Tapino- 
cepbaloid reptile, which I referred to Tojfnnoctpkalm ttihersioneiy 
and of which I gave figures. Another important specimen was 
the top of the head of a Titanosuchid, which I referred to 
I'itanomchus ferox. In 1910 1 gave a re-description of Delphinch 
gnathiie. Between 1911 and 1915 in various papers I gave 
figures and descriptions of the skull and the principal bones 
of the skeleton of the small Dinocephalian, Moechopa cammia. 
From imperfect remains I had previously described a considerable 
number of Dinoeephalians— Eccasaurua priactia, Eeloatichua 
priacua, and Tauropa raaxrodon of tlie Tapinocephaloid group, and 
Archoeoatichua cairnxnmi, TUanomchm doeUiy and Ecapanodon 
dHpleaaiai of the Titanosuchid gi*oup. 

In 1914 Watson described fully all the material in the British 
Museum. The skull which I had t^eferred to Tapimcephcdua 
(Uhersttmei he believed to be a new genus and species, and named 
it Mormoaaurua aeeleyi. A second imperfect skull he called 
maeni, A third vety impeifect skull he named Lamia- 
aauma newtoni* This third skull has a snout of the TiLmosuchid 
type, but an occiput mthsr of the Tapimwephaloid tyf»e; and 
when in 1914 I examined the specimens in the British Museum, 
I could not feel at all satisfied that the snout Imlonged to the 
ocdput I am therefore pleased to see in Watson’s p«per on the 
Theoodontia (1921) that be also recognized there may be an 
error in refewing the snout and occiput to the same animal. To 
avoid confutdion it will be well to regard the snout as the type of 
Lamimmrua nmionl Watson refigured the top of the skull of 
the Titanosuchid which I had referred to Titafiaauokiui JwojUj 
adding the premaxilla, which he found belonged to it. In 1921 
he ^ve new restorations of the skull of Itkopathdon and 
finding furlh^ fragments of the supposed skuIL 

discovered tibat it belonged to a dfetiSct type which he named 
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In rdceiif. years Haughton lian described a complete skull of 
7^apinoo$f>halu8 atfisrstonei and a new Tapinocephaloid, Siruthio^ 
cepfudii^ whaitsi, and the skull of a small and probably immature 
Titanosiichid under the name of ulfosckoBaunis longkeps. 

In 11)14 van Hoepen briefly described anew Titanosuchid under 
the ]iame Jonkeria truaiknta, 

ScAPANonoN m PLKSsisi Broom. 

In 1904 1 gave under the above name a brief description of a 
new type of Tilaiiosuchid reptile. The tvj>e consisted of jnw 
fragments with teeth, Jt was distinguished from 'rUanosuckas 
/erox Ow. by having relatively much smaller molar teeth, and in 
those molars having flattened s|mde-like crowns. The type caiiie 
from Zeekoegat, in the Prince Albert district. Nothing further 
lias been known of this form till recently. 

A few months agi» J visited Mr. W. van der Byl at Abraham's 
Kraal, also in the Pi'ince Albert <listrict, and looked over the 
large miniher of s])ec‘imeiis that he had collected in i‘eeent yeais 
oti the farm. Among these was the weathered skidl of a large 
"I'itiinosuoljid. On cntical examination this proves to he 


Text-tigure 1. 



Side view of .skull of ScapanodQn dupleuiwi Broom. About j wat. size. 

Smpanodon dtiplessm^ and reveals to us the main features of the 
skull apart from the palate. 

The skull has the nasal, frontal, ami parietal regions badly 
weatbereil, and the matrix whei'e unweathered is extremely liard. 
Both aides of the skull are fairly well pi'eeerved, and portions of 
all the teeth of the upper jaw are to l>e seen* 

The general appeamnoe of the skull will be best understood 
from the Aguies given. Xliough the bones of the frontal region 
are greatly thickened, there is no evidence of great bony bosses 
overhanging the o}*bi^ as in A^%$eo8€mru$^ The pineal foramen 
is very krge» and tlie oeoiput is veiy much flatter and broader 
than In The whole i^ull is abo relatively much 

broader in Smpafi^on* 


44 * 
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There aie five large incisors in each premaxilla. Tiie teeth 
are not well euoitgli preserved to show whether they were 
pointed or had, like the front teeth of the Tapinocephaloids, a 
large basal keel. But there seems a little evidence in favour of 
at least an expanded base. The roots are very long. The fifth 
incisor is directed more outwards than the others. Between the 
fifth incisor and the canine is a fair-sized diastema in which the 
lower canine lies when the jaws arc closed. In the \ery largo 
majority of the Karroo carnivorous reptiles tlie lower canine 
passes into a deep cavity in front of the upper canine, but inside 
the edge of the jaw. In Sca 2 >anodon there is no doubt that the 
canine passed up outside the edge of the jaw, as portions of botli 
lower canines are preserved occupying the space between the 
fifth incisor and (lie upp,T canine. 


Text-figure 2, 



Upper view of skull of Scapanofiofi llroom. About $ nnt. size. 

Tho upper canine is a large rounded tooth. 

The molars are appni’ently 14 in number. The nnteiior arc 
the largest, and they steadily deci’ease in size in passing back¬ 
wards. 

The nasal bones are completely weathered away, and the 
frontals badly weathered and largely gofie. Enough is left to 
show the upi^r margin of the orbit. IVom the structure of the 
parts of the ftontal iHjmaining it is probable that there wm a 
eonsiderable thickening of the bones in the frontal region. 

Though portions of the prefroiitals and lachrymals remain, the 
limits of these bones cannot be made out. 

The jugal bones are, however, well premwed, that of the right 
side being piaotioally perfect. In front it passes well forwards 
abovetbe posterior end of the masdlla* It forms the whole of 
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the lower hordtu* of the oi*hit. Posterioily it forms with the 
sqiiamosiil the short, deep, lower temjx^rjil areli. Tlie posterior 
pro(?ess of the jugal reaches to the <les(*en<liug part of the 
squamosal. Its lower border is curiously au<] very coarsely 
roughened. 

The S(pinijiosal is a very large hone with an ascending, a 
descending, ami an anterior process. The .ascending process forms 
the back of the temporal fossa, and articulates wuth tlie parietal 
and the tabular. Tim descending process pas.ses downw.ards and 
slightly forwards. It has a moderately developed outei* side and 
a larger occipital face. The occipital face almost completely 
covers tlie huge (piadrate. 

There is a small quadnito-jugal which must bo very lavgejy, if 
not (‘ompletely liuhlen from external view by the squamosal. 

The quad)ate is ve*ry badly w»eathered, but must have been a 


I'ext-figure 3. 



C>bli»iuo wx'tioii I’nmi tlic rcffion to tbe largest part of tla* pU'i\>gouK, 
in Sca/Kinodon dnphssiiti lirooin. About \ nat. size. 

large bone. The upper portion lies far up inside the folded 
.s(|uamosal. 

The occiput is not very well preset*ve<l, but appears to be 
essentially similar in structure to the fairly well preserved 
occiput of the genus to lie next ilescribed. 

The paidetak are very thick and the pineal foramen large. 

The postfrontals and postorhifcals are veiy badly presorve<i- 

Much of the loww jaw can be seen on one or other side. The 
general structure appears to fairly similar to that of the jaw 
in the TapinocephaJoids. The dentary has a distinct though 
probably shoH coix)noid process. The angular is large, and forms 
the greater part of the outer side of the back part of the Jaw. 
The surangular is a powerful bone with a vety thick upper edge, 
which, when the jaw is closed, lies outside the descending process 
of t^e squamosal as sbow^n in text^fig. 1. 
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A slightly oblique transverse section through the skull shows 
something of the structure of the palate. Tlie section is illus- 
tmted in text^-fig. 3; it passes from what is the middle nasal 
region above to near the middle of the deepest jiart of the pterv- 
gohls, and shows the great size of the pterygoids. Inferioriy 
they ai^ somewhat paitetl^ but alcove they unite in forming a 
very high median crest. On each side a section of the ectoptery- 
gohl is seen, and above this the posterior spius of the palatines. 
On one side a considerable poi'tion of the maxilla is cut across; 
on the other a ]t‘Brt of the jugal End a very small part of the 
maxilla. 

Owing to the extreme hardness of the matrix, no attempt has 
t)€*en made to clear the palate; and as in the following type the 
palate is fully revealed, it seems unnecessary, for doubtless the 
structure will be very similar in Socupanodm to that seen in the 
other genus. 


Dixophoneus ingens, gen. et sj). nov. 

Tliis new* genus and species are founded on two skulls <liacovere<l 
by Mr. M. J. van Wyk on the farm Kookfontein, in the Prince 
Albert district. Though the two skulls are apparently the stinn* 
sj>ecievS, to avoid any possible confusion specimen B will he 
regnrdetl as the type. 

►Specimen A consists of a nearly complete skull which has the 
Text«figure 4. 



Side view of gkull of XHnophon$n$ gen. et sp. nov. About | nat. 

frontal and j^rietal r^ions and part of the occiput beautifOliy 
weathered ou^ but with the lower half of the back of the skull 
completely endlosed in very hard matrix. Most of the snout is 
presexwed, but weathered above badly and with the front teeth 
mostly gone* The greater part of the left mandible is preserveil^ 
bttt much of it is in bard matrix. The front and back jpaii» of 
the left mandible are preserved in foiriy good conditlotit Of 
A tbare is a fine scapula pmnmably^ other skeletal 



IN THE CABNIVaROUS mXOCEPliALIAN REPTILES. 


667 


remains—another scapula, a humerus, anil many vertebite—also 
belong to it- 

Specimen B consists of the greater part of a second skull of 
apparently the same sfiecies. This skull was found near the 
other, and is nuide up of a large iuim1>er of eonsidembly weathered 
sci-aps. Fortunately it is possible to join all the principal 
pOL^tions, and it is found that ne^irly the complete skull can be 
restored. The palate is practically {>erfect from the occiput to 
the front of the prevomers. Much of both maxilhr are present, 
but very little of the premax ilia?. Much of the left jugal arch 
is preserved, and the whole of the occipital and squamosal regions 
are nearly complete witli the parietals and frontals aWve. These 
latter are, however, much weathered. 


Text figiire 5. 



Upper view of skull of VinopkontuB inpent, gen. et sp. tiov. About I uat sue. 

The details of the frontal and |)ari«tal regions are from Spec. A. 

From the two skulls it is possible to make out all tlie more 
important details of the cranial structure. 

The premaxillary region is not very well preserved in speci¬ 
men A, and is lost in specimen B. It is manifest, however, that 
there have been four large incisors, but none of these is fully 
preserved. As one has the typical Dinocephaiiau crown, and the 
lower incisors preserved also have the Binocepbalian cit)wus, we 
may infer as highly probable that the incisoi^ all have this 
peculiar type of crown- The canine is very large, but not well 
preserved- Behind the canine are 13 molars, which gradually 
decrease in size on passing bsckwainls. The thirteen occupy a 
space of about 143 mm- %ie crowns are not pi^esen^ed- 
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In both specimens the nasal region is lost, but in both the 
frontal and parietal regions ai'e pi'eserved—in specimen A in 
perfect condition ; in specimen B considerably weathered. 

The shape of the frontal and parietal bones will be best under¬ 
stood from the figures. The frontal is moderately flat in front, 
but bends upwards behind to articulate with the elevated 
parietal. The interorbital width is 117 mm. There is a fairly 
large prefrontal which forms much of the supraorbital margin. 

The postfrontal is a small bone wedged in between the frontal 
and the postorbital. The postorbital is large. It forms appa- 
rently the whole of the postorbital arch, and passing upwards 
forms about half of the upper wall of the temporal fossa. 

The parietal is narrow, but very massive. The pineal foramen 

Text-figure 6. 



Palatal view of f^lsull of IHuoph^nem gen, et »p. iiov. About j uat aizi'. 

Entirely drawn from Bpec. B. 

is large and round. Some distance behind the foramen the fossse 
are only 5*3 mm. apart. 

The jugal is not well preserved, but specimen B has a large 
isolated fragment of it. In this fragment is also much of the 
anterior part nif the squamosal. 

The squamo^l is a very large bone. It forms most of the 
posterior wall of the temporal fossa. It has a large anterior 
process which forms much of the subtemporal arch, and a still 
laxger portion of the bone passes downwards and forwards to 
support the quadrate. The squamoSal also forms a large part of 
the back of the skull, as is sho^ in 7. The quadrate^ 

jugal is a email bone which lies ini^e tbeequamosal for ^e most 
part and also supporis the quadrate^ 
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The qiuulrate is large, and extends far up inside of the 
sqiiainos^al. It has a large internal and anterir)r process which 
articulates with the posterior ]a*ocess of the jderygoid. 

' The occi})ut is fairly similar to that of the tyjdcal Dinocepba- 
iians such fis Morniosaurvs figured by Watson. Tlioro is a })road 
interpnrietai, and the tabular is large and extends down between 
the squsun^al and the supraoccipital, A fairly well developed 
stapes can be seen in position. 

The ])alate is beautifully preserved in specimen B. The 
prevomers are very largo bones which extend nearly half of the 
whole length of the palate. The palatines run along the inner 
sides of the maxilhe and pass backw^ards to meet the prevomers, 
the pterygoids, and the ect-optervgoids. The ectopterygolds are 
relatively sumll, and are situated as shown in text-tigs. (> and 4. 

The pterygoids are larger and peculiarly twi.^ted bones. The 


Text-figure 7. 



< k’fiimt of J)inupJtvneut ittfftm, gen. et fep. iiov. About uat. siice. 

Kntirely drawn from Spec. H. 

anterior j>art of the palate formed by the prevomers, the palatines, 
and anterior parts of the pterygoids pjisses backwax'ds and down¬ 
wards as far as the huge pterygpid transverse processe.s. Here 
the pterygoids bend back on themselves nearly at right angles, 
and form processes which jiass upwards and backwards to articu¬ 
late firmly with the quadrates, much as in Splmiodon, 

On the base of the skull between the posterior processes of the 
pterygoids is a typical Therapsitl vomer or “ parasphenoid ” as it 
is called by most writers. 

Dikartamus vanobrbyli, gen, et sp. nov. 

This remarkable new type is founded on some skull fragments 
discovered at Abtabam’s Kraal by Mt. W. van der Byl, whose 
keen interest in palssdntology has resulted in the discovery of 
quite a considerable number of new types. I have much pleasure 
in associating his name with the find. 
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The type cotiststs of uiost of the preorbital portion of a skull 
with much of the left postorbital region and with an incisor 
portion which probably belongs to the same skull, but the contact 
lias been lost. Besides these portions, which probably belong to 
one skull, there is much of the postorbital portion of a second 
skull, and much of a lower jaw which may belong to either of the 
skulls—more probably to the first. 

There are four large iiicisors, of which the first is of Dino- 
cephalian type, but the other three incisors may have had pointed 
crowns. There Ls some little indication tliat this may have been 
so, The canine is large and somewhat curiously bent. There 
are five well-developed molars which occupy a space of about 
54 mm. 

In the figure I give (text-fig. 8), some idea of the shape of the 
skull will be obtained. The surface of the bone is flaked off, so 
that the sutures given may differ a little from those that would 
appear on the surface. 

Text-figure 8. 



Side view of ekall of JMnartamut ifitnd0riyli, gen. et sp. oov, 

Aboat ^ ntt. sisio. 

The lower jaw which I believe to belong to this species and 
probably to the same skull is quite remai*kable. There are 
apparently three incisors and what look like two large canines. 
It is probable, however, that tiie fii^t is the true canine, and 
th^t the other is an enlarged first molar. Following the 
enlarged first molar are four fairly normal molars. If this 
view be correct, the dental formula of Dinartamm will be 

It will be seen that iJinartmius differs considerably from the 
typical Titanoshchids such as Scapanodoti and Dimphomm^ and 
ought to be planed in a distinct family which may ^ called the 
Binartamidie. 

I do not intend in the present paper to enter into the dis¬ 
cussion <rf the affinities of the Tmnoeuebids with the Tapino- 
cephaloids, or the more interestingqciestdon of their affinities witli 
the other thempsids. But in the meantime one may BB|^gBst 
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the advisability of divbiing the Diuocepbalia into two sub- 
oixlers—^the Tapinocephnlia and tlie Titanosuchia. The latter 
suborder would have iu it two known families—the Titano- 
sucbidce and the DinartannM®. 


HL'RNE'riA MlKAIilLlS, geu. Ot sp. liOV. 

The speeirnei) on which this new genus and species are foiindeil 
IS a nearly perfect skull, without the lower jaw’, found by me 
at Water Krantz, in the exti*eine noi*th-west of the Graaff Keinet 
division where it adjoins the lliehiiiond division. At the point 
where the specimen was f«»und, fossils are very rare, and this 
specimen was the only one discoveied in a couple of hours’ hunting 
on good exposures. The horizon is most probably the lower 
be<ls of the Li/H(romu7*it8 zone. 

The skull is <|uite unlike any other that has ever l)een found 
ill South Africa or elsewliere; ami only now, five years after its 


Text-figure 11. 



Sule \iew of s»kull of Burnetia mirahilUy geii. t*t »p. no\. 
A Hulo than 4 ant. size. 


<liscovery, do I venture to describe it. There seemed a possi* 
bility that it might be a late degenerate Titanosucliid, more 
especially as it has large l>ony bosses over the orbits somewhat 
like those seen in the British Museum specimen which Watson 
has called Anieosu^mis fleets. After patiently waiting all 

these years,* I find it convenient to describe it in this paper, 
which includes an account of all the iinjK>rtiuit details of Titano- 
suohid structure, l^ecause it has some superficial t'eseniblance^ to 
Dinocephalians, although not at all a member of that group. 

The skull as preserved is J77 mm. long, and was probably, 
when perfect* almut 190, ami is 170 mm, wide. Unfortunately, 
practically all the outer bones of the skull are (N>m}K>sed of a very 
fine-grained, apongy bone, from which it is quite impossible to 
remove the covering matrix except by grinding, and all tntce of 
sutures seems to hd obliterated. As preserved, all the surface 
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bone is covered ns by a skin with a thin Inyor of calcareous matrix. 
Though tliia obscures the margins of the orbits aud temporal 
fossiB, all of which are filled with matrix, it <loes not irx any w^ay 
hide the real structure of the skull. 

Wlicn seen from above, the most striking peculiarities of the 
skull are the great posterior width, tlue to a remarkable develop¬ 
ment of what are apparently the squamosals, and the presence 
of five bony bosses—one above the nose, one over each orbit, and 
one in each post* temporal region. 

The snout is relati^*ely naiTow. 'Fhe front part is unfortunately 
missing, but from w’hat is preserved it must have been sharp, na 
showui in the figure of tlxe side view, and ver}" possibly it had a 
horny covering ns in JHcynodon, There is evidence of one small 


Text-figure 10. 



U})p©r view of the likull of SurMiia gcu. ot nov. 

A httto leiiK tlmi) 1 uat. si%e. 

incisor^ a little in front of the canine, but I do not think there 
could have been any in front. The canine is a large, fiattened 
tooth which passes w'ell forward. Behind the canine are four 
small molars. The canine measures 12 mm. x 5*5 mm. The 
four molars occupy 18*6 mm., and the first is situated 4 mm. 
behind the 

23x6 orbitji} ate small, and >vide apax^t and entix^ely kteml. 
Abofe each is a large oval boss which completely hides the orbit 
from uppm* view, A deep tiansvetse valley is present between 
the b^k of the nasal boss and the fmnts of tixe two orbital bosses, 
Therd. is a fairly wide space between the orbital bt^ees which is 
traneyers^j oonoai>^e and antero-poiterioi*ly slightly oonvei^ 
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Behind the frontnl re^dou is seen tlie pineal foraineii, which is 
relatively small but stands in a little rounded elevation of bone. 
Tlie foramen stands in practically tlie middle of a very \\id(‘ 
parietal region. Tlie back part of the orbital boss is continued 
as a less thickened bony area above tlie small temporal fossa, and 
then rises into the Lugo post-temporal lioss wliK'ii pass(.*s both 
u[)\vards and backwards. Whether this pOvSf-tempoial bo^'^s i.-^ 
formed by tlie* parietal, tabular, or stpiauiosal cannot )»e made out. 
This huge boss is continued outwanis and ilownwards into what 
is mauifestl} the scjuamosal region, ami forms a huge cheek * 
not unlike that of a Parelmaurm, That the cheek is not Pareia 
saurian in structure is manifest from the fact that there is an 
undoubted temporal fos.sa. 

Tn front of the temporal fossa there is a small boss on what is 
probably tlie jugal bone. 

d'lie palate is fairly well pieserved, but I have not at jiresent been 
able to satisfjictorily clear it. So far as can l»e seen, it resembles 
tluit of the Gorgonopsians more than that of otlicr Tlierapsid.''. 
As in tlie (lorgonopsian palate, there are a pair of dentigerous 
areas paitly formed by the |>osterior and main ends of the 
palatines and paHiy by tlie pterygoids. The pterygoids have 
large* trans\erse processes like those of Therocephalians. There 
appears to be, as in the (lorgonopsians, no suhorbital opening 
in the palate: if there is one, it must W very small. The 
[>o>terior part of the jiterygoid is very short; the whole distance 
tVoin tin* occipital condyle to the tiiinsverse pterygoid proces.ses 
i-' less than one-third the whole length of the palate. The 
(piadrate is a1nu»st completely lost, hut it must ha ve been tjiiiti* 
small, and not likely larger tlian that in Cynodonts—possibly 
smaller. 

dTie oi‘ciput has not been cleared. Tliere appears to be a small 
nietlian part formed by the ocxdpital elements proper with the 
paroceipit^ils, and two enormous latenil portions formed o\idently 
mainly by the si|uainosals. 

"I'bis remarkable skull 1 propose to call lUmiHia mirabilis after 
James Burnet. I/^'ird Monboddo, the famous Scottish evolutionist of 
the eighteenth (‘cntury, the friend of Boswell, of Johnson, and 
of Burns. 

The affinities of Biirnetia are manifestly nearer to the Gorgon- 
opsians than to any of the other known gi*oups. It is fairly 
certain that Bivnieiia is a Therioilont. Tlie palatal structure 
removes it quite clearly from the Dinocephalians and from the* 
Anomodonts. But while Burmt'm has some affinity with the 
Gorgona{»HiaiiS, and may be descended from a Gorgonopsian 
anc6gtoi\ the remarkable specialiasations it has umlergone seem 
to justify me in phiciug it in a distinct suboi'der which may bo 
called Burnetiamorpha. At present it will stand as the sole 
genus and represeiitati\''e of the sole family—the Burnetida*, 
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Classification of the THEBArsiOA. 

Classification of fossil animals must always be more or less pro- 
^‘i8iollab and will have to t>e constantly altered as new fonus are 
discovei'efl, and as new light is thrown on previously imperfectly 
known forms. And yet we must always Imve a classification of 
some sort to wcu'k by. 

Watson, in bis recent pa{)er-~ “The Bases of Classification of the 
Theriodontia” (P.Z.8,1921), discusses at considerable length the 
iiiter-i'elationsljips of the various groups of mammal-like reptiles. 
The Theriodontia he divirles into the following groups:—Gorgon- 
(»psida&, Therocephalidflp, Cynognathidm, and Bauromorpha. With 
this grouping 1 am in entire agreement, but I would prefer to 
regal’d the groups not as families, but as sulxirders, Seeley 
placjed JHademodon and Oomphotjnathua in a distinct order—the 
Oomphodontia. Few would be willing to follow him thus far, 
but one feels that though they are doubtless allied to CU/no- 
fjn^hns, the differences are sufficiently great to justif\ their 
being put in at least a distinct family. In the Therocephalians 
also we have quite a lot of genera that can be conveniently 
grouped t<^ether iu families within the suborder. If we j*ega!tl 
the Thei’ocephalians as a Family merely, we cannot classify the 
large numlier of genera unless we resort to Subfamilies.* All 
living Birds resemble each other more closely than d(» the known 
Therocephalians. Yet the living birds are subdivided into 
Huperorders, Oi*der8, and Suborders. If the Therocephaliaus are 
only entitled to be regarded as a Family, then all living birds 
ought to lie placed in one Family* which would be rather in¬ 
convenient. If, however, we r<^rd the TherocepbaKans as a 
Suborder, it seems to me no bam will be done, and it will l>e 
much more convenient than looking on the group only as a 
Family. 

Watson considers that “tlie three orders Deinocephalia, 
Dicynodontia, aud Theriodontia may have arisen from a common 
stock whose direct conservative descendants are the Gorgonojishl^, 
and the Dromosatiria may represent a more widely sepamtcd 
stook of the Anomodontia." 1 expres*^ed a somewhat similar 
opinion in a paper I sent to the Williston Memorial Yohune 
before Watson's paper appeared. We will probably, however, 
require many connecting-rinks liefore we will lie quite^ sure of the 
lines of evolution of the Therapsids, and I fear M»e will never get 
those links in, South Africa. In our oldest Karroo lieds that have 
land reptit^'we get almdy typical Therocephalinns, typical 
Govgbnopsisns, typical Dicynodons, and Dinoc^halkns. If we 
evdr get Beea b^s with good rutiles, we may then get the 
common ancedtovs. 

We do not, hoivever, need to know the origins of of the grOnpe 
to get a dseftit dkssifioation, and the e^e which I would psi^oae 
is as follows 
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Class EEPTILIA. 

Bubclass SYA’APSIDA Osborn. 

Sn j)er-order T n K rap s j da Hroom. 

Ortler Dinocephalia Beeley, 

Suborder Tapinocephalia Broom. 
„ TiTAXosucniA Broom. 
Older Dromasauria Broom. 

Order A N o M o D o N t i A Owen. 

Order T ii E r i o D o n T i a Owen. 

Subortler Tuerouephalia Broom. 

„ CoRGONOPSiA Seeley. 

„ Bubnetfamorpha Broom. 
,, Bauriamorpiia Watson. 

„ OrxonoxTiA Owen. 


rUoceiu'd May 22,1923 ] 

Addendum (27i7i April, 1923).—A few’ day.s after I had sent 
off the above paper to London»I was very foi'tiinate in receiving 
from Mr. van der Byl one or two additional specimens, which 
enable me to give a full description of the Titanosuchian jaw, 
and thus to complete all the more important details of the skull 
structure. On a part of the farm, Abraham s Kraal, that had 
not previously Ijeen prospected, Mr. van der Byl discovered the 
w^eathered remains of three Titanosuchians, and collected all that 
appeared to be portions of jaws. These, when pieced together, 
pixived to be the pi*actically perfect mandible of a large Titano- 
suchian, the badly weathered and fragmentaiy jaws of another 
of the same specnes, and the dentaries of a huge Titanosuohiau, 
unlike any other that hH<l previously l)eeu discovered. It is not 
often that a collector makes at one time such an important haul; 
and when wre consider tlmt we owe to his discovenes previously 
made a full knowledge of the skull structure in a gioup of 
Mammal>like reptiles hitherto practically unknown, one feels 
that Mr. van der Byl must be offered the most hearty congratu¬ 
lations of the scientific wrorld. 

The large Jaw has preserved the roots of four large incisors, 
the root of a large canine, and the remains of 15 molars. As 
most Binocepbalians have lost the crowns of the teeth w’heii 
discovered, and have been name^l from the general siise and 
anangement of the teeth^ it is ve^* difficult to be sure whether 
we are dealing with new forms or with species that have 
previottdy been named from very imperfect sp^meus^ Owen's 
fUanomdkit$ feme k admitted to be a most unce.titfactory type, 
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consisting of little more than the roots of the teeth. In 1903 I 
made an imperfect ilentary in the South African Museum tlio 
type of a new species of Titanosuckus^ under the name 1\ cloeiei. 
It differs in size from Owen s species, but otherwise appears to 
agree sulliciently closely to make it seeiu siifer to keep it pro¬ 
visionally in the same genus. In 1915 Haughtou addeit a third 
species, 1\ dubms, which also differs considorahly in size fi'Oin 
Owen’s species, and less markedly from T, cloetei. Haughton’s 
sj)ecimeu came from Abraham’s Kraal, and had also lH*en dis¬ 
covered by Mr. van der Byl. The type of T. cloetei is registert‘d 
as coming from “ Gamka River.” As Abriiham’s Kraal is on 
the Gamka River, it is not improlmble that llanghton's type and 
mine came from the wnne farm, and in any case they are likely 
to have come from the same horizon. This new jaw disooveretl 
by Mr. van der Byl is so near to T, cloetei that 1 think it safest 
to refer it to this species. (hibins is probably a synonym, the 
differences being such as might be accounted for by difference of 
age or sex. 


Mandible o/Titanosuclius cloetei Broom» 

The niamlible di.scovered by Mr. van der Byl is nearly perfect, 
but broken into ten portions. Six small portions are missiin;. 
but four of these are quite uniinpoi’tant. The two othei's i*esnlt 
in the loss of the contact of the articular i*egioTi of the jaw with 
the front part, but so little is missing that the jaw can be 
coinplettdy restored with practical certainty. The wdiole jaw 
measures in length 505 mm., and, as will be seen from the figun^s 
given, the depth is so little in comjjarisou to the length that the 
jaw appears slender. In reality it is quite a powerful jaw. 

The dentition consists of four ineisoi*H, one canine, and a seiles 
of 15 molars. The incisors, though the crowns are not satis¬ 
factorily preserved, are manifestly of the typical Dinoceplmlian 
type. The four together occupy a space of about 84 mm. The 
canine is rounded, and measures at the bitse of the ci‘own 29 mn.*. 
by 28 mm. The 15 molars measure 149 mm. None of the 
crowns of the molars are well preserved, but from portions pre¬ 
served it is manifest that they have been flattened with, on 
the inner side^ vertical strife at the base. The anterior and 
posterior edges are curved somewhat outwards and have a few' 
coarse seiTations. There is clear evidence of <loutal succession 
at least as far bm the 10th tnolSr. 

The det«t«|y forms more than half of the outer side of the jaw% 
but only abd^t a third of the inuer side* In front it is fairly 
tUeaasive to support the powerful incisors and canine. There is a 
large symphysis. There is no corouoid process. 

The splenial is an exceptionally long splint of bone which 
forms nearly the whole of the low^ fealf of the inner face of the 
front hal^ of the jaw. It forms # smid! part of the symphysis- 
Its relations ivith the other be best understood from 
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The angular is a very remarkably coustvuctcd bone. A little 
in front of the middle region of the jaw the anterior end of the 
bone is wedged in l>etween the splenial and the dentary, and on 
passing backwards we find the angular becoming steadily larger. 
As seen in the figures given, it forms most of the outer side of 
the l)ack half of the jaw. On the inner side of the jaw it forms 
a relatively small pai t, l>eing largely hidden by the preariicular. 
I'he very peculiar structure of the bone cannot be leadily seen 
except in section. It consists in the posterior part of the bone 
being split in two, and containing a large cavity betwetui the two 
portions. 

The coronoid is relati\ ely a very small bone, so small that it 
might lie spoken of as rudimentar}'. It lies above the anterior 
part of the preartieular, as can be seen in text-figs. 1112. It is 

Text-figure 11. 




iiiaiidibte of Titunosuchu^ clwtii Broom. Slijfhtly largor than 1 iiat. ^uf'. 

SO fragile that its anterior and ]>08terior limits cannot be clearly 
made out, the delicate l>oiie being crushed and crumpled. "I'hat 
a small coronoid is present is beyond doubt, and it^ limits must 
be very nearly those shown in the figure. 

The preartieular is a long, slender hone which rium forward 
fi-om the articular to about the middle of the jaw. It forms the 
lower border of the long, narrow opening into tlie jaw, Jn front 
it lies between the coronoid and the splenial. Its mode of 
attachment to the articular and to the angular wdll be understood 
from the .Sections given. 

The surangular is a well-developed bone which forms the 
upper part of ihe posterior third of the jaw. Anteriorly it passes 
forwards between the dentary and the coronoid and pi-earticular. 
The specimen does not clearly show how much of the posterior 
part IS surangular and how much articular. Hot improbably 
all the posterior strongly-developed ridge is surangular, and ihe 
artieiiApd' iu entirely internal to it. Its r^t^ns with the other 
elemwte are t»lear{y iteen in the sections^ 
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I'lii* aitifulur is n strong short bone, which has on its posterior 
face a hroful concave articulation for the tjuadi'ate and i>ossibly 
ttie quadra to-jugal. luferiorly there lias l>eGn a powerful 
descending articular process. Tlie front part of the articular is 
on the inner side cliuspnl by the prearticidar. 

1 have ligiired six transverse sections of the jaw taken nt the 
points marked in the lignres. Thougli the sections are all 


Text-figure 12. 
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Traiimvei’M' ftect.'oui of the jaw of Tiianmmhvn vloeUi Urooin at tlic puititn 
l),v tbc wrrespoiwliiig letter^ on tlie %urc>ft of tbo jaw. 

fm^tures, they are so nearly tinnsverse tliatthey may be regarded 
as aec^tions. 

Keetion A, A.—This section is through the lOtli molar, which 
is a itrpiaciiig tooth Just becoming functional. The greater pai’t 
off the |aw i« here fonneii by the dentary. Below and on the 
innei* side h aecn ii section of the and in the mn%y of 

the |aw are a few bony eplculeii, crushed and 

which repi'eeeut the antm ica' «ttd of the angular. 
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♦Section B, B.—Tliis section is immediately behind the labt 
molar. Here tlie jaw is still mainly formed by the dentary, 
wliich forms the wliole of the outer side and ai)ont Imlf of the 
inner. The splenial is still a taii-sizcd element, which forms 
nearly liaIf of the inner side. The angular is, however, in this 
section consi<lerably larger than the splenial. 

Section O, C. - This section, a little <li.stonce behind (lie previous 
one, is neai* tin* posterior part of tlie dentary. 'I’he largest 
i*lement in this section is the angidnr, which forms the main 
portion of the lower half. On its ontei- side is a setdion of the 
lower posterior ]process of tlie dentfoy. On its inner side is a 
section of the interior part of the s[>lenial. The upper pait oi 
the section is formed hy the coronoid jxjrtion of the dentary. 
It is a powerful and curved structure. I'liderneatb it is the 
anterior process of the suraugular. On the inner side of the 
section is seen a large part of the prearticular cut across, and 
above this is a section of the feebly-develoj>ed coronoid element. 

Section 1). D. This section is through the middle of the 
}>o>terior opening into the jaw. Above is a section of the 
siiriiugular CM))j>ed hy the coronoid portion of the dentary. Below 
is the largo angular with articulated to it tlie prearticular. 

Section E, E.—Between the previous section and this one the 
angular splits into two plates, an outer and an inner. As seen 
in this section, the inner plate ir> closely attached to the sumugular, 
and tlie outer plate, which is much the thicker, is quite free fi’om 
the inner both above and lielow. The inner plate has attacheil 
to its lower end the prearticular, and between the two is the 
posterior part of the opening into the jaw. The surangular is 
•till a powerful bone. 

Section F, F.—This section i.s only a short distance behind the 
preceding. The anterior jmrt of the ai*ticiilar is cut across. It 
is formed of soft spongy bone. Round its lower side lies the 
prearticular. Above the articular and partly attached to it is 
the large surangular. Outside the surangular is the inner plate 
of the angular. Except in its lower part it is quite thin. Above, 
it broadens out into a delicate bony cap. In the s|)ecinien this 
is somewhat crushed, and is restored in the dmwing into what is 
pi'obably its original condition. Though close to the outer plate 
it probably is not united to it. The outer plate is very thick. 
Between the two plates is quite a large cavity. 

In discussing the affinities of this jaw with the jaws of other 
early reptiles, we ai*e hampered by the fact that in only a few 
forms is the jaw structure fully known. In fact, as it is only in 
the last twenty years that the jaw stinicture of living fonns sitcli 
as the Lisard and Tortoise has become fully known, we palmonto- 
logists may perhaps be forgiven for not having yet been able to 
reveal the structure of the jaw in all our extinct types. We do. 
however^ know the jaw structure fully in three groups of 
ThetsmiMs^ihe Anomodonts, the Qorgonopsians, and the 
Cyno^ntiH-^^md fairly well in the bomodont Tliuoeephalians. 

45 ^ 
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We alsK) know full^ the structure in some of the Pelycosaurs. 
In the ear]y reptiles more related to the primitive Diapsidans 
—the Ichthyosaurs and the Plesiosaurs—the structure is also 
satisfactorily known. 

Quite clearly the affinities of the Titanosuchian jaw are with 
those of the Anomodonts and Gorgonopsians; and though in 
each of those three gi’oups the jaws have some quite charac¬ 
teristic features, the jaw structure shows that there is a close 
genetic relationship between the three. 

If the TUanostM^ua jaw be compared with that of a Gorgon- 
opsian, it will be seen that the two are fundamentally similar. 


Text-figure 13. 



A. Tiatisverse section of the jaw of X^ie^dxtn andr4Uni Broom near the middle 
of tl»« jaw, for comparison with aoction CQ Of the jaw of Titano§uehwt 
elo$t€i Broom. The curioiU'overlapping of the prearticnlar by the eplenial 
ia seen. 

R A similar section a little further back from another javr of Dic^nodm spcMS. 

C. Section through the back of the jaa' of a young Oorgonopaian, showing the 
splitting of the angular. Compare with section K B of jaw of Titana 9 meku 9 
cloeUi Broom. 

The Gorgonopsian differs in having a much larger coionoid bone, 
which serves as a splint to bind the back part of the dentary and 
the front part of the preartioular. The dentaiy has a well 
develop^ oq^'onoid process which »» lacking in TUmoatt^B, 
The articular is much smaller in the Gorgonopsian, in keeping 
wiiJih the very small me of the i^uadrate. The Gorgonop^ 
anmlar shows the same sort of epUtting that is seen in Ti^mth 
mOuB ; but in the Gorgonopsian the outer plate is much leas 
fiiliv developed4 

T^ 4B^modunt jaw also shoips necked affinities with that 

but these 16 Mem a^ni obsoui^. by the 
There Jui^ve been one nr tW pdnta 
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in the Anomodont jaw concerning which opinions have diifFered 
which must first be cleared up, and of thebe the most important 
is the presence or absence of a coronoid. In 1910 I stated: 
“There is no coronoid process and no coronoid hone.” In 1912 
Watson, in liis interesting paper on Reptilian lower jaws, 
describes the coronoid as “a thin slip of l>one lying on the inner 
face of the dentary, separated from it and the splenial by very 
distinct sutures in several specimens, and apparently just entering 
the symphysis.” And in his figure of the inside of the jaw he 
shows what he reganls as the coronoid. Two years later he 
expressed some doubts alx)ut the coronoid, and stated : “ 1 have 
never been able to see a clear distinction of the hones in section, 
and the apparent suture is, perhaps, something else.” In 1914 
von Hoepen gave by far the best account of the Anomodont jaw 
that has yet appeare<l. lie paid minute attention to the question 
of the [tresence or absence of a coronoid, and gives his conclusion 


Text-figure 14. 



Higlit inaudible of the Anomodont Kannemej^eria simoeephalns (Wiotlioferj. 

very emphatically: “I a\n therefore definitely state that the 
alleged coronoidal element between the dentary and the comple¬ 
mentary does not exist in Lystrosaitrus nor in Licyiiodon.'" 
Sollas and Sollas in 1913 also stated that they could “find no 
trace ” of a coronoid. The matter might have been left as settled 
that there is no coronoid, but unfortunately the deservedly great 
weight of Watson’s authority has insulted in his opinion being 
accepted by Abel, and his figure of the Dicynodon jaw, showing 
the supposed coi'onoid, being reproduced in ‘Die Stiimme der 
Wirbeltiere/ 

In view of the difference of opinion it may not 1)6 regarded as 
supe^i^uous to give two new drawings of the Dicynodont Jaw and 
a couple of views of the jaw of Bndo^wdmi^ 

Tto jaw of like all Dicynodont jaws, shows the 

peculier development the angular. If the inner part of the 
aeipddar bad an uf^per deveicpiaent against tbe sarangular which 
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met the upper part of tlie oilier plate, the condition wonid lie as 
in Titanositchus, The Dicvmxlont angular represents wliat was 
probably tlie pre-Titano.snchian condition. Tlie inner view of 
the jaw shows the large prearticnlar a ml the absence of tlie 
coi^coid. The whole inside of the ja>\ is seen to In' strikingly 
siinilar to that (»f Tittuiosaclmfi, The l)icyno<lon jaw might 
almost he looked upon as a degenerate Titanosuchhm ja>v wdiieh 
had lost the rudimentary coronoid, lost the teeth, and developed 
a new type of articulation. 

The hlndothiodon jaw is a ]>rimitive Anoniodont type. It 
difters from that of Diet/nodoa in being a more loosely pnt 
together jaw. 'I'hc prearticnlar is mor€i slender, and the sphnial 
considerably longer. Thert* is, as in Dicjfnodon. no trace of a 
coronoid. 

Text-figure 15. 



Riglit mandible of Kndofhmhn »j>, no\. Tlii« is tbp jaw of the 

Eudotlilodon inouut«d in tho American Mnsomu wbiub i bad referivd to 
JK. itni$0Hes Owen. It diflerf? in the anningement of tla^ teeth and in tlje 
jaw flying longer and narniner. 

- The Titanomicfiifft diftei*s from that of llie Pelycnsaurs in 
the fact that the.He have or.ly a slight indication of the peculiar 
development of the angulai\ and also that in these latter there is 
a long well-developed coronoid. When I fimt described the jaw 
of /Hm^rodoUfl thought there were in the Washington specimen 
two ooronoid dements. Willistoii on re-exninining the specimen 
coiiasdered that the supposed dividing suture is a crack. I have 
had no chance of again examining the specimen, hut it is quite 
likdy W^illiston is right on this point* 

i^nother jaw tliiit may l>e compared with that of 
is the Plesiosawrian jaw. I do not consider the Plesiimuix 
nearly related to the Thei^psida. Some others do. But it must 
beadmitiMthat there is considerable i^mhlanee in the jaw. 

has a Very krge spleniah a long cqroaoich 
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mid a sinalJ prearticular. The appai-eut resemhlance iis, in iwy 
opinion, due to the fact that each is but a modification of t!i© 
eai’ly reptilian type. 

-1 j^ivo two sections of tlie jaw of a DictfnofJon and one of a 
young <.iorgono])sian for comparison with the sections of the jaw 
of Titanoiiurhns. The first two show how osseiitialiy similar 
Tiianosnclnts is to J)icynod>ou. The third shows how tlie angular 
in the Gorgono]>sian is split ni a somewliat similar manner to 
that seen in Titnnftsurh^in, 


'I ext-figure ]fi. 




A. It’y:ht iiuuKliMt! ot tiu* (•or^oiior.oinii ^'JCiuroquatftus fitfrieeps (Hioom it 
lloujfhtou). 

H. Pontevior tw o.thinU of rigflit of the Plesinuaui Vehmin$tm pftihfehvg 

(S<»eleO, slKO\in^ the pvcartunilar. 

It is pevha[»s too early yet t-o definitely state the lines of 
ev4>]ution of the 'rherapsids, but we are perhajis n4)t far from the 
truth if \ve suggest that the Titanosucliians, the Anoinodonts, 
and the (hirgonoj)siaiis liave all sprung from a common ancestor 
which ivns tvJmt might lie regarded ns a pre-Gorgonopsian. 

f hope shortly to give a full account of the Gorgonopsian 
skeleton, and J will discuss at greater length the probable 
affinities of the grou[>B. 


Exoiwrs* STRUBENi, gen, ©t sp. nov. 

This new genus and spedes are foundeil on a specimen con¬ 
sisting of the two dentaries of ii large 'Fitanosuchiaii reptile, 
quit© dififei'cnt from any previously known. The snout of the 
animal must have been very short and broad and blunt. In ea<?h 
dentary there ate the remains of four large incisors, and though 
the crowns are lost, there is little doubt that they have been of 
the typical Binocephalian struotur©. The four occupy a space 
of 80* mm. About 7 mm. behind the fom*th incisor is a veiy 

* From fmrfuUy strong. 
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lai'ge canine which measures 38 mm. in length, by about 30 mm. 
in width. Behind the canine on the left side are portions of 
three small molars. There have certainly been four, and very 
probably there have been five. Those preserved are relatively 
small. The second measui'es about the base of the crown 
8 mm. X 7 mm. These molars are arranged as shown in text- 
lig. 17. On the right side the molar aiTangeineiit is difTereut. 
There is preserved only one molar, which is close to the canine, 
and this is larger than any of the molars of the left side. The 
section of the tooth measures 11 inm.xlO inrn. Possibl;^ the 
finst molar on the left si<le belongs to an earlier set. On the right 
side I can find no trace of other molars. 

A considerable part of the posterior portion of the dentary is 
preserved, which shows that while the jaw is broader than in 


Text-figure 17. 



Tootli-Learing portion of tlic dontanes of JRnohius ttmbtnu et ftp. nov. 

A little more than .1 nat. 

Titanosuchus or Dinophonem, it is also relatively shorter. The 
measurement aci'oss outside the canines is about 21 «> mm., and 
with its huge canines and short jaw this new form must have 
been a much more lion-like carnivore than any of tlie previously 
known types. 

I have named this giant carnivore after Mr. Frederick P. 1'. 
Struben, the proprietor of Abraham’s Kraal, wdio for years has 
taken a keen interest in paleontology, and as the result of whose 
interest Abraham’s Kraal has become the most important palieon- 
tological centre in the Karroo. As Abraham’s Kraal adjoins the 
classical localities Jan Willem’s Fontein and Vers Fontein, 
where the first Bouth African I^inocephalians were obtained, it 
is likely tljiat ere long, with Mr. Struben’s assistance, we will be 
able to cleat np the confusion of the early ty|>es and specimens. 
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'^5. Notes on East African Mammals, collected 1920—1923. 
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Introduction. 


The present papei* may be looKed upon as supplementary to the 
1915-1919 notes*, as localities then recorded are not repeated 
(except in one or two instances) or similar observations duplicated. 

A new feature of the present paper is the inclusion of care¬ 
fully luscertained native names from only those tribes in whoso 
district the specimens were collected. 1 consider it of importance 
that these names should be collected as soon as ix)ssible for, with 
the increasing facilities for travel, many tribes—especially along 
the Central KaiUvay—are rapidly forgetting their spocilic names 
for animals ami adopting the blanket-names of the town-bred 
coast Swahili, who calls every mt, excepting Cricetorays, “ Panya.^’ 
The mt-eating Wagogo and Wanyaturu, on the other hand, have 
specific names for almost every sjiecies. 

I have avoided using names supplied by other tribes until that 
particular animal has been collected in their particular district, 
as when a native is asked for the name of an animal he is not 
familiar with he will invariably supply you with the name of the 
nearest creature in appearance to it that he knows, and at times 
these may not be even related (e. g., lemurs and squirrels, or 
mole*rat8 and blesmols). For these reasons a very large per¬ 
centage of the names collected by travellers and given by 
Matsehiet are quite wrong on p. 65, ** XJma mwitu” is 
given for the jackal instead of “ Mbweha’*}. Umba ya mwitu is 
the hunting dog, and means **dog of the bush.” Matschie gives 
for its Ohigogo (not Kigogo) name Mbua ya porini,” which is 
merely the concoction of a bright native, as Iminsi is the correct 
C9itgcgo equivalent* None but a naturalist can hope to obtain 


a Lov<»riilg<», oo fia«t African Masunalm." 

Hbt. fioc. 10, pp. 08-42; Ko. 17, pp. 89-89. 
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native names of animals witl) any degree of act»unicy, and only 
then by a lengthy cross-qnestioning can he be oertnin there is no 
eonfiision. 

fn this eonnection 1 should like to express my thanks to the 
Kev. Jolin Briggs, who \eiy kindly and thoroughly revised my 
whole vocabulary of Ohigogo names, to Messrs, Thomas and 
Kershaw, for identifying all the pnmates, bats, and rodents, and 
a. good many in the other groups (most of the ungulates were 
not submitted owing to the expense of freighting them); to 
Dr. Baylis. Mr. Stanley Hii‘st,and the late Hon. N. C. Rothschild, 
for kindly determining the parasitic w’orinH, ticks, and fleas ; and 
lastly, but not least, to my chief, O. F. M. Swynnerton, Esq., for 
the encouragement and interest lie has shown in my work, and 
for i^rmission to publish various notes jotted down whilst on 
official journeys. 

The material mentioned in the following pages consists of 
920 skins and skulls, comprised as follows:— 

.Vo. of 



Fiimiites. 

(renfra. 

Speoifs. 

Sjufcin 

Primates. 

*> 

4 

10 

40 

Chiroptera . 

H 

14 

22 

200 

insectivora. 

3 

5 

13 

43 

B/odentin. 

9 

25 

47 

417 

Oamivoi ‘11 . 

. . o 

15 

28 

120 

ITngulnta. 

0 

29 

24 

100 

Totjils . 

.... :i2 

83 

144 

020 


Ah for two years of the time the writer was stationed at Kilosn, 
ill the office of the Game Department, he had to rely on native 
collectors to a great extent. The siicciess of the collecting is largely 
ilne to the enthusiasm of two brothers, Salimn iind Nikola, wiio 
(‘ollected over 600 skins and exhibited the greatest keenness in 
looking for novtdf ies. Tt need not !>© snp{)osM that the skins are 
p(>or on this accomit; on the contmry, 1 think they will compai*e 
veiy favoiw’ahly w’ith any made by Europeans. 

it is to he regretted that in the great majority of cases the 
taking of the measurements had to to left to Nikola, but after 
checking him on many omistons 1 have sufficient confidence to 
tolieve that they are of some value, though it should he tome in 
miml that a llative iloete not usually see the necessity for such 
aecMiracn^ as does the mammalogist. Wheie measurements am 
giv^ .in this paper they are always in this order Len^h 
from nose to vent, (ii ) tongth of tail without terminal hairs, 
(iii;) Length of hind foot without (iv.) Length 6f ear 

L'om tip to notth. In the case of tots a fifth measumment is 
added: (v.) Length of uing,rSametipi^eaeioes optstt^etche^l tvings 
as well All ^gures are in millimetms* 

Four new species and one new race Wm already toen desieritod 
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from Ihis materinl l>y Mr. P. S. Keisbau viz., Xi/ct^rls maricn. 
Ktephantnhtfi Vf^natm, Steatotm/s un>ans(f'^ A rriranfins lemhrofttftij 
amj Ihiitita chrf/mphiluH MiKjidfi, 

From East to \Vest and Sonlii to North the principal localities 
mentioned in ihi" [»a])er ate* - 

Taxgawikk "rruftiTom. 

Jhtr es Salamtt I>ar os Salaatn. 

Moriujoro District .— Kagilo. Mkin(h> Kivei*. Wami Uiver, ^Ikata 
IJiver, Hndewa, I Ionova, t’lmnznrn. Knnamha, Kondna, 
d'indiga, ]Vri>ala, Kisanga, M:nlaxini, Miomho, Kipera, Kilnsn. 
ivirlai. 

ihrttHua District. Kihakwe, Jkiknvn. INlpanira-kwa-Sagoi, 
Isideiige. Ilendc, I^wncra, Lukolej Igidwe. Dodoma, ttnmha* 
Ml>f>no,n N«1f)g\ve, Sutia, <!\vaoV. Mhidids. F'ooma, Singitia, 
Afdjengo's. 

lunuloa Ir<ftnji. —MteuaV. Mtail's. Ml:ai,nti;». Eengeraj^nsn, 
rsshor.a, Tsurwe. Dlngn. 

Tahora Jhstrict ,— Talxyra, l/ikisia. Ndala. Tambali, Lngno, 
Wembere Flats. 

Af^rau’M District. Simhiti Ki\cr, Ndnguyji Eiver. Snnga. 
Lalugo, Mwadira, Shanwa, Saguyo, N\aiahila, Mwanza. 

liukoha District ,—Hidxoba, Kakindn, Kalmre. 

Kr.XYA ('of/»\\. 

Krcre Town, Naircdii, E|d<net. Kisnnni. 

'rile notes on each animal lia\e hetm arranged on a thdinite 
]dan. Firstly, tin* native nanus, then distiilmtion, liahitat-^, 
meafenreinents, Naiiafions. hneding si.aMais. iliet, lahit'', paia- 
.sites and onennt* -. 


PIMM VTKS. 

(’Kurort I ft iM I n V . 

(iKiK'ocEiu s \LHna:\A jiUixsioM Lyd. 

A single pair of d(»hn.s(on*s Mangahey were td)tained from 
Kakindn, ihikolm. n. 54d. 720. loO, dO mm. V* 771. 

I .*h). 4o mm. 

t’i:iu‘unTHK<’rs noccirn i Vin\ 

A single jmir of this monko}^ were eollecte*! at Kahare, uhet e 
they are A*erv common in the great forests according to my col¬ 
lectors. e / <140. 840.50. 40 min. V * 700. 1 :\i), 40 mm. 

* K«rj«hitw, **Om ft CalU^ctioii of MmuuiftU from Tmi^an.vikft Tmitcuy.” Awn, 
4 Aliilf, llilftt. Hint. wr. if. voh XU j>. Miiy Kertt.haw, Awn. & May. Nftt. 

!!wt. ««r. 5, vol. xU. October 
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Cbrcopithecus albogulabis bupjlatus Poc. 

Senghwa in Kikami and Kisagara, Kima in Kiswahili. 

The Blue Monkey was met with at Bagilo, all along the Wami 
and Mkata Rivers, common at Kilosa, Miombo, and Kipera, It 
shows a marked preference for primary forest and the great trees 
burdened with epiphytic growth which fringe the Iwinks of the 
larger rivers. » 

A young specimen which I had in captivity for some months, 
and which was subsequently killed by a leopard, was on several 
occasions observed to eat “ cuckoo spit" of its own accord, and 
with evident relish ! The rapidity with which it pounced upon 
insects—chiefly grasshoppers—and disposed of them was really 
remarkable. I have watched adults mid in g maize plantations 
at Tindiga, but they are not so addicted to thieving practices as 
tljeir relatives 0. p. JoAmloni. 

A maggot of Cmdylohia sp. had to be removed from the fore¬ 
arm of the young monkey just mentioned. 

OeRCOPITHEOUS PVGBBYTnnUS JOHNSTON I Poc. 

Ngederi in Kikami and Kisagara, Numbili in Kinyamwezi, 
Niadengwa in Chigogo, Tumbili in Kinyatiiru, Kinyiramba, and 
Kiswahili. 

Seen or collected at Bogoti, Tindiga, Kilosa, Kipera, Kidai, 
itende, Kidenge, Mpanira, Ikikuyu, Kilmkwe, Lukole, Igiilwe, 
Usshora, and Ulugu. 

The largest male measured 543. 650.130. 35 mm., and female 
470. 535. 121. 40 mm. They probably breed all the year round: 
notes of females with young at their breasts were made in 
February (Igulwe) and July (Tindiga). A new]y*bom young 
one was found in a shamba at Kilosa, it weighed 14 ozs., and 
measured 180. 270. 65. 25 ram. (26. vii. 22). 

A large female monkey in a dying condition was brought to 
mo by a native, who said it had been attacked by a Martial Hawk- 
Eagle. As the native carried a tow and arrows I was luther 
doubtful of the story, but on sMoning it later no bole was found 
but the skull was dinted and cracked. It had two old breaks in 
its tail which were healed. At Kidenge a party of monkeys in 
the euphorbious thorn-scrub on the side of the mountain raised a 
great outcry and kept it up for hslf^^n-hour; on enquiring the 
reason from some natives who were idly watching, 1 was told 
that an eagle had dropped down from the skv and was perched on 
a rock near the monkeys (Kidenge, 14.it. 23). 

The Bogoti specimen had red aesrine {>ara8itos on its ears. 

CBaoopirai^i7s>Ta»BYTHBFs Neum. 

NumUri in Kisulnima. ^ . 

Two from Sagayo and Kikindn. tW larger mide measured 
400. 6^. ISO* dO mm. 
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Papio cvrKocKPiiALUs Linn. 

Hoku in Kikaiui, Nyabu in Kisagarfi, Nyani in Kiswahili. 

Eight examples of the Yellow Baboon wore shot in the neigh* 
bourhootl of Kilosa, where it is all too common. 

The largest male uieiisured 858. G37. 237. 55 mm., and female 
685. 565. 170. 48 mm. 

1 believe they breed pretty well all the year round. Females 
carrying young were met with in July and August, 1021, May 
and July, 1922. A female was killed on 10. iv. 22 with a 
2 fietus weighing 10 ozs. and measuring 171. 136. 52. 22 mm. 
The young are sometimes carried on the back but generally, and 
especially when very young, they cling to their mother’s breasts, 
thus being back downward.s when she is walking. 

A baboon’s dietary is too large and varied to record ; they 
break down the mulberry bushes when in fruit with great reck¬ 
lessness, and exhibit this same lack of foresight in their ruthless 
treatment of paupau trees. In one instance, a tree which was 
gi*owing against the kitchen wall had its stem gnawed through 
near the ground so that the tree, which was very heavy with 
fruit, fell. Their love for paupau fruit emboldens them to come 
within ten feet of the house. 

One of my colle<?tors set a snare for a bush fowl, and on visiting 
the trap one moniing found one leg in the noose and a baboon 
eating the rest in a nearby tree. 1 have been told that in 
Bagamoyo District the natives have the greatest difficulty in 
keeping fowls owing to the baboons carrying them off', but 
whether it is the present sjKHjies that is concerned I cannot say. 

If one is armed they are extraordinarily wary and difficult to 
approach, and if suddenly surprised run away uttering piercing 
screams, and at other times they treat one with more or less 
contempt. Other animals seem to derive benefit from association 
with baboon troops ; a female bushbuck was seen with a company 
in a rubber plantation on many occasions during the spring of 
1921, and I saw the same or another running up the road in 
company with a troop about 3 p.ra. in tlie afternoon of 11. v. 22. 
On 29. vi, 22, some ten wild pigs with a party of baboons passed 
within two hundred yards of the house. 

Their vitality is l^th astonisliing and heartrending. Borne- 
body having fired at a baboon near the house one day was sure 
that he had mortally wounded it, but I came upon the poor beast 
all alone at 6 a.ni* two days later. It was crouched upon a sheet 
of galvanised iron by a deserted German house in the bush, and 
was applying its jaw to the iron with the very evident object of 
assuaging the pain, for its lower jaw was tom away on one side. 
I shot it through tim ^est at close range, and yet itran for sixty 
feet before it dropped dead. I firmly MieTe the native story 
tiiat a wounded Mboon will clap its hand over a wound and 
atmoassfully etauiudi the fiow of blood, whether with the intention 
of iea^fig no blood spoor I cannot say* Several times 1 have 
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tihot l)abooii8 in tree^, seeu them fall, much blood at the foot of 
the tree, but no irjul left. 

Two instances of Yellow Habouiis carryin^j; oil'their eoni|>anions 
have come to my notice. In one case a local resident, Mr. Ivosteb 
lesky, shot a Inr^^e baboon that was picketi up by a still bigger 
beast, which started down the hill with it. Mr. Kostellesky 
raised an outcry whicli causecl Capt. Turnley aiul his natives to 
run out of the house, when they met the Kaboon with its burden, 
which it drop|>ed in fear for its own safety. The wounded 
nuiinal was too hard hit to he able to move, 

The second ca.se was witnessed hy Mr. I). VT. Bisshopp, >vho 
shot a female carrying a young one on the Jringa road. He 
called to his natives to run and captirie the little one, but as 
they approached another female hal)oon returned—the rest of the 
ti'oop wex’e in flight—menaced the boys at close fjuarters, seized 
the young one and made oft* with it. 

Mr. Kenny Dillon, of Kissaki, wrote me of a recent and quite 
authentic case which occurred in his district in February, 1923, 
where balxKuis attacked and killed the infant child of a native 
woman while she wn^ at work in the fields, 

Their principal and almost only enemy at Kilosn is tlieleopaid, 
which they will moli when opjmrtunitv offers. Some notes on 
this will 1)6 found under the* heading of I\ panbts, 

1 hav'e only once found a ileii(Ctmocephitiitsmnis) oii a baboon, 
and this was vipon a heiilthy male in his prime who had also a 
good many mites on his breasts and in tlieir neighbonrliood. 
Another male had a large number of nematodes (Phf/mhptem 
mordeus l^eip.) in its alimentary canal. 

Patio nkumaxm Matsch. 

Mhuma in Chigogo, Poonia in KinyatuiMi, Poina in Kiraniba. 

Four specimens of this essentially rock-loving balioon were shot 
at Mtali’s, Ulugu, Usshora, and Zengeingusu. They were also 
seen close to Mkalaiiia. Tlmy weiie always associated with rock} 
kopjes or outcrop, and at Mtali's a large ti*oop slept on a Imge 
roick at the summit of a kopje. 

The largest male measuiMjd 830. WO. 200. t5i5mm., ami female 
700. 390. 190. 50 mm. A native brought a young one, which he 
had had for two-aud>a-Imlf months, Into camp at Zengemgusu. 
Though kept on a leash it was very tame, and the air of abandon¬ 
ment with w|iicb it lay back in its owner’s arms was truly 
comical. \ 

At Mtalfs the local medicine man came to me for the dom) 
veit^rie of aa old male; these he claimed were a cure for wesk* 
ness and backache when vforn oh the lumbar region. 

pAPIO T^|fi3WhATt7M Elliot. , ’ , 

Kuku ja Kbrnkutna. 

Five from ^ayoi wheafe tlun^ baboons Imiiit khpje 
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<'()iuitry ftiinilnr to tliat fretjUt-nttMl l»y N(Mnii;itin s Jialioon. hut 
Nleej) in llio trees fringiii^ tlie eour.se of tl»e Siiui\u Uivei*. 

'nu‘ hu gest male measurt*«l HiM). 4I?0. *22^. uO mm., ami female 
710. 440. 200. ui) mm. 

McuikeN malaria piuusites >><*re foumi in 1»1 (mm 1 smeais taken 
from a s|K*e.inK*ii in wIiom* stomach uere many nematodes 
(Str^pto/)/faratjff'< annul an Blanc). 


liE .M f u f D 1.. 

(4aLAOO rWl.ANJKNSIS Matscll. 

Mwegi ui Kikami, Kiinwegi in Kisagara. Komha in Kis\\alii]i. 

Three specimens from the lluligi, llonga. and (*iian/nru weie 
lukeii alivo. U was also heard along llu* VVami and .Mkata 
Rivers a! many points, at Kimamha. Tindiga. ami Kilosin 

'riii* llonga sj»ecimen was only a <lay or two oM when found 
( 24. iii. 2.‘1) hy Mune miti\'es felling trees and cdearing bnsli: it had 
prohahly been (lrop[>ed bv the mother in escaping fiH»m a tree 
whieli was being felled, 1 kept it ftm eight days, feeding it on 
neat sweetened condensed milk, ami occasionally a litth* water. 
It seemed lo thrive on this diet uml relieved itself naturally 
and regularly. I therefore sent it hack to Kilosa in chaige of a 
native wlio was looking after my other animals: it died three 
days later ( o • ^•*>‘ 2o. 18 mm.). 

'rUe Cdmnzuru specimen \vonld he about two months old wlien 
caught (23. iii. 23), uml t>ecanie very tame, showing a great liking 
for chicken hones. At the eml of a month it was found to ho 
lieavily infested with lice, wdiirh were flestroycd hy a single ap- 
)>]ication of i»ai*artiu and eamphorated oil w’elJ ruhhed iu. The 
fur assumed its normal ap|>eartince in two days, hut an eczema, 
wdiich had been present before, gainetl ground, and would not 
react to ti*eatment, so that 1 Imd tt) ehloroforin the little creature 
on 23. V. 23. 

The Hutigi lemur was adult when captured, anvl though 1 kept 
it for three months it was wild and intractable; it had a very 
heai*ty appetite, but having alimdy describecl the dietary of a 
Morogoix) lemur thei'e is no objec^t in rejieating it. 

Oalauo siSNNAARiKNSia Less. 

Three specimens were purcliased at Usshora, Sanga, and 
Hagayo; a fourth which was bi-ought to me alive escapal shortly 
afterwards. Though adult it did not bite much, but di^ew blocnl 
when it did. The very eyes are rather a striking feature of 
this little grey letiiiir. 

tS . 136. 230. 65, 38 mm. ((^ayoj; $. 180. 250. 65. 38 mm. 
(tJediora). The latter, killed by a dog^ had a laige fmtus in utero 
veiy birth r cf. *76. 32.16 mm. 
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CHIROPTERA. 

Few native languages have 8]')6cific names for the Bats, thongii 
many distinguish between the Megachiroptera and Microchir- 
optera. The general name for bats in IQnyamwezi and Kisu- 
kuma is Tunge; in Kikami it is Ndema; in Kisigara, Gom> 
bai’ema, though in South Usagara Kipurabutu is often employed, 
though it may be specific for Fipistrellua namm. In Ohigogo a 
bat is Ibudibudi, in Kinyaturu Tai, in Kiramba Tule. 

Fruit*bats in Kibena are Wembelema, in Kisagara Pulagntwd, 
Insectivorous bats in Kinyamwezi are Tuvuguliina, in Kibona 
Mbudibudi. 


PTKROril) Ai. 

RoUSBTTUS liEACHl A. Siu. 

A single specimen from Bagilo on 6. v. 22. 6 • 130. 30. 230. 

30. 270 mm. 

Eidolon helvum Kerr. 

A single specimen was found hanging on a tree in a native 
maize plot at Mahaka on 27. iii. 22. S • 195. 0. 35. 20. 364 mm. 

Epomophorus LABIATU8 Temm. 

Two males of this Epauletted Fruit^liat were shot in a cocoa- 
nut palm and mango tree at Kilosa on 8. v, 23. At times Fruit- 
bats of this genus are very numcfrous, and at others only one or 
two can be found after much search. The larger measured 120. 
0. 20. 20. 190 mm. 


EMUALLOKUaiDiE. 

Taphoeous MAURiTiAMUs Oeofifr. 

A specimen of the Tomb Bat was shot from the trunk of a 
cocoanut palm at Kilosa, where they are numerous. One was 
seen on a baobab at Itende* Parasites in the shape of Nycteribids 
were found in the fur of the Kilosa specimen. 

Liponyotbeis nudivbktris Oretz. 

Twelve specimens from Htali’s and Shandwa, wbei'e they were 
found in fissures of the rocky kopjes by my collector. The largest 
male measui*6d 95. 15. 10. 10. 195 mm., and female 100. 11. 14. 
XO. 202 mm.; both from the latter locality. 


Pj&TAI»l|DAfi. 

Kyo^ib OAFENSIS A. Sm.^ 

Twen^-loar specimen fim Xtend^ Xgulwe, B^lla, hud 
0waa’s tmm ciilY«rts, hollow Ixhmif a dimkon^ Yaeated 
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room ill company with //. differ, and flying in a lighted room. 
Quite a hundred individuals emerged from one haobab. 

Tlie Jargest male measured 58. 44. 10. 25. 125 mm., and female 
55, 60. 10. 33. 130 mm.; both from Kilosa. 

Kycteris n ISP I pa Schreb. 

A male from Mada/.ini, near Kilosa, and a female from Bagilo. 
The former flew into a lighted tent. S . 45. 38. 8. 15. 110 mm. 
$ . 60. 45. 5. 30. 120 mm. 

Kycterts luteola Tbos. 

Nine specimens from Kilosa and Sagayo. The seven Sagnyo 
bats were brought to me by a native, who caught them in a burrow 
occupied l)y a porcupine. Largest J 65.56. 11.31. 160 mm., 
and 2 lb. 33. 154 mm.; both from Kilosa. 

N^riJiuis marjca Kenshaw. 

A single specimen, the type, from Tindiga near Kilosa. 


M E CJ a D E R M I D .E . 

Lavia frons rex IVliller. 

The Yellow-winged Bat was met with in thorn-husli at IVrsimba, 
Kilosa, I\llewa’s, IMtalis, Wemhere Flats, Nduguyu Kiver, and 
Sagayo, hut purposely not collected. 

CAunionEUMA con (]^‘ters). 

Two male Big-eared Bats flew into a lighted room (8 p.m.) at 
Usshora. They measured 80. 40. 17. 38. 170 mm. and 70. 40, 17. 
38. 185-400 mm. 


H I p r o s 11 > E RI n .E . 

Khinolophcs LOJiATUS Peters. 

A single specimen flying in a liglited room at Kilosa. cT . 55. 
25. 8. 15. 130 mm, 

One of these bats made three attempts to pick off a 'moth 
{Cylegramma latoiia) which was bumping along a lighted ceiling. 
The thii’d time it was successful (Kilosa, 14. v. 23), 

Hipposipbros capb'ER Sund. 

Thirty-two specimens of this Horseshoe Bat were taken at 
Frere Town, Kenya, Kilosa, and Mbala, flying in a lighted room, 
in an uninhabited room, and a rock cavern respectively. Of 
these, nine were males and twenty-three females. They exhibit 
a great deiil of variation in colouring, some being nearly as red 
as M. ruber, others grey or brown. Largest <f 55. 35. 7. 15, 
ISOmm.y and $ 56. 34. 7.10. 130 mm. 

Proc. Zoou Soc.-~1828, No. XLVI. 46 
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One female had three huge maggot-like adult female dipterous 
i^Ascoclipteron ap.) embedded beneath the skin of the e]l)ow-joint 
of both wings. Many had Nycteribids (Penicillidia pachyniela 
Speiser) in their fur, which Major Austen informs me has 
previously been recorded from Somaliland but the host was 
unknown. 

Hippostmros ruber Koack. 

Five specimens from Kilosa and Mbala, where they were taken 
in company with flocks of 11. caffer in an uninhabited room and 
rock cavern respectively. Largest cf 55. 35. 8.14.145. 333 mm., 
and ? 55. 33. 10. 14. 152-342mm. 

Hipposideros MARUXGEssis Noack. 

A single male of this huge Horseshoe Bat was shot at Kilosa 
(8. V. 23) as it Avas hanging alone from the midrib of a banana 
leaf at a height of 12 feet from the ground, the j)alm l)eing near 
the bridge below the boma. c?. 106. 36. 21. 31.300 642 mm. 11 
ineai?iired 25^ inches across the outsti*etched wings. The only 
parasite was a mite (larva of a Trombidid) on one of the wing- 
membranes. 


Vespertilionid^. 

PiPiSTRELLus NANUS Peters. 

Known as Kimburugutu in Kikami. 

Three male Banana Bats were collected. Two of these were 
flying at Kilosa, and one was found between the stem and the 
leaf-stalks of a l^nana palm, so that they ar« not wholly depen¬ 
dent on bunches of bananas as would appear from Lang and 
Chapin’s field-notes. Largest d 40. 37, 8. 10 mm. 

PlPISTRELEUS KUULII FUSCATUS ThoS. 

A male from Bagilo on 6. v. 22 measured 60. 40. 5. 7. 110 mm. 

Glauconyoteris aroentata Dobs, 

Sixty-four specimens from Kilosa were killed by two shots 
from a *410 collecting-gun; my collector had no idea that lie had 
killed so many till he began to gather them up. As many 
more flew kway from neighbouring banana palms, so that they 
must be veiy numerous at certain seasons. Males predominate 
in an extraordinary way, os there were only eighteen females. 
All were measured, but 49 were almost identical in their dimen¬ 
sions, viz. 50. 45, 8. 10. 140 mm. 

The ovaries of all the females were examined for fmtuses, 
bnt without result. The stomacba of mote tlmn a score were 
scrutinised, but the contents wenw too fine^ masticated lor 
recognition of any insect, npr internal parasites visible 
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nn<]ci* a hand-Ions. Four inites {Pteropius) wore found upon 
wing-inombranes, but aj)art from tiie.se they appeared free from 
P’lra sites. 

(.Jlacconycieiijs vAHiifiGATA Toiiies. 

A single male was found hanging to the ceiling bonr<l.s of the 
verandah roof one morning at Kilosa, 18. i. 22. J . 47. 5.‘». 7. 12, 
150-1130 mm. 


o L o s s I n .E. 

Cii'KREriiON iJMLATus Peters. 

Fiftxoen Free-tailed Hats of thi.s species were obtained from the 
roof of my house at Kiloaa, where they were a great nuisance on 
account of the strong smell caused by the accumulation of their 
dcfa'catioDS above tlie lining board.s. They do not leave the roof 
till it is very nearly dark. Between 4.30 and 5.30 a.m. they 
leturn, making a great swisliing noise with tlieir wings—like a 
ruler struck tln*ough the nir. This is preparatory to g<>ing to 
loost for the day, which is done to the accompaniment of much 
si|ueiiking and twittering as they trike their places and scuffle 
along the ridge polt?. It is by no means uncommon for them to 
lly against the gauze meshing of the verandah and fall to tlie 
ground. Tiiougli //. enffer is as common about the bouse it tloes 
not do .so, but skilfully avoids all obstacles. 

The largest male mca.sured 56. 38. 7. 14. 125-282 mm., and 
female 60. 40. 10. 18. 128 mm. 

Cn.EKKiMroN E.MiNi dc Wintoii. 

My native collector secured ten specimens from boneatii a large 
slab balanced on a boulder at a height of live feet from the 
ground at 8agayo. 

The largest of four males me,asured 73. 34. 8. 17. 146 mm., and 
of six females 72. 06. 7. 18. 155 mm. 

Mors osBouxi Allen. 

Five specimens of Osborn’s Bat were taken in a hut at Kisumii, 
where, to judge by the smell, they are excessively abundant iu 
many of the buildings. This very ilistiuct species has only been 
known from Leopoldville, Belgian Congo, where it w'as collected 
by the AmericRn Museum Expedition ; by the present record its 
range is considembly extended to the east. 

ah the bats of this family are a nuisance when they take up 
residence in dwellings, ami I have found them very difflcult to 
<lislodge. One of the best methods is to fill the space between 
roofing-iron and ceiling boanis with sprays of thorny mimosa, 
which presumably tear their wings and cause them to seek shelter 
in someone else’s house not so fortified. 

The only male measured 84. 47. IB, 16» 180 mm., and largest 
female 80. 45. 12, 16.17fi mm« 


46 * 
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INSEOTIYOBA. 

Eiiinaceid.e. 

Ateleiux hindei sotik.e IJeller. 

Knlungiiyeyo in Kinyamwezi, Kilnngiimesu in Kisukuma, 
Kinenyifiiri in Kibena, »Sejesi in Chigogo (also in use among the 
Wasagaiu in such parts of their district ns the hedgehog occurs)* 
Kengye in Kinyntuni, Ivilongomegia in Kirariiba. 

Of the five hedgehogs collected at Gwao s, Pooma, and Usshorn, 
only one was a male. Most of these were kept in captivity for 
some time as vrell as others which escaj)cd. Ttiey will think milk 
immediately after capture and eat meat readily after considerable 
chewing. One was seen crossing the road in the moonlight and 
ran with surprising swiftness, Tlie nntixes of Singida Distiict 
stated that they were not at all uncoinmou. A young one no 
larger than a tennis ball escaped from a deep wash-basin. 

cJ. 180. 22. 2U. 2() mm. Largest V- 2^* 2r» nun. 

Stomach of the latter was full of minced insect lemains and 
parasitic worms {Ph%$ahptera cJanm llud.). At Pooma the body 
of one was found diseml owelled in the neighhonrliood of a kopje ; 
it had evidently been killed by one of the carnivora. 

]\1 A C R O S 0 E L 11) 

lllIVNCllOCYOK PKTERSl PETKllSI PocagC, 

Zagari in Kikami* Mbuhisanje in Chigogo. All Elephant 
Shrews are Snngi in Kiswahili irrespective of species. 

A single p!ur from the Usnmbara Mountains, which is the type- 
locality of li. p, nsamhem^ Keum., considered a synonym of IL p, 
peiersi. 

llHYNcnocYON swYNNKRTOKi Kerslmw. 

Zozo in Kikami, but Konghole amongst the Wakami of 
Mikesse, 

A single pair of this recently desciibed Elephant Shrew' w’ero 
obtained by my collector from the type-lowdity Kipera on 
25. ix. 22, after a great deal of trouble, as they take refuge in the 
long grass immediately they are sighted, I also saw one of these 
spotted Elephant Shrew's cross the romil near Madazini. The male 
measured 370. 240. 67. 34, and the female 250. 205. 67. 31 mm. 

PETiiongo^us MATSCHIE Neum. 

Two females, an adult and immature, from Mabaka and Izikisia 
respectively, the adult measuring 220. 170. 50. 88 mm. 

PsTCBonaoinTs nioeiseta Neum. 

Sangi in Kikami and Kiswahili 

Two were eoUeoted at Kipera; , iib was him oceaaiomHy seen 
at Kil<^i, Chanzum, Kimambut and Bogoti.. 
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ELCiMiAXTru:^ pulcufu Thus. 

Ten S])ocimens froin S.ui^a, :unl Sa,<xayo. l/ar^^est male 

meaBiire<l J4f). 110. .‘11. 20 mm., jind female 14’>. 121. .‘U. 23 mm. 
Many ticks (lilu/H'ccjthalas .sp. nymplis) v.ere taken from the nape 
of one specimen. 

EnKi^iiANTrjA .s ocn’i.Aius Kersh.aw. 

llnhi in Ulii^ogcn 

'riiree .specimens from the typ^-loc\litv Doilonni ami from 
Kiden^t^ Seen at J^nlwe. Occa.^ionally taken in rat-traps, 
whicii ihev prohablv visit, for the ants wliich are attra(*1ml Wy the 
hait. .* 1:15. 12G. 30. 20 mm. O . 133. 12(). 30. 23 mm.‘ 

MmcriiANTULns niiXArrs Kershaw. 

liiihi in Kinyatnrn. 

Six spi'cimens from Smia, («waos, aiul Mtali's, of whicii Gwao’s 
was selected as type-localit.y. Jt was also seen at Pooma. They 
h;u«* their runway.s in scattered tl»orn-l>u.sh, the soil is .sandy or 
rt‘ddish loam. At night they retire info burrows from which the 
n.ativ’es dig them in the ojirly morning, as the Elephant Shrews do 
not appear to stir until the sun has warmed the chilly morning 
air. 8una specimens were taken in rat-traps. 

Largest cT 127. 118. .35. 23 mm., and 2 140. 130. 32. 21 mm. 


S O U I 0 I D 

GiiocuntUA MARTIENSSBM Neum. 

A single female from Hagilo, ITlnguru Mts., 13.vi. 22, mea¬ 
sured 150. 100. 20. 5 mm. 

(hux^iuiTRA rL.^VBStizxs Geoffr. 

Moonyoonhe in Kiknmi, Kiuyunga in Kisagara. 

Two sfiecirnens from Kilosa were taken in a rat-trap, where they 
haO probably gone for insects eating the bread bait. Three more 
were found clinging to maize- and grass-stalks in a flooded area 
during the rains, c?, 98.00. 2.3.12 mm. J . 95. 58.15.11 mm. 

A skull wjiK found among the pellets of a Ikrn-Ovvl {Strixf. 
m(tcuUita),onB w^as recovei-ed from the stomach of a One-streaked 
Hawk {Kaupifal^co mouogrammicaX and another from a snake 
(Ramphiophis oxyi^fiptich tw*). 

Ckoci0URA hirta Peters, 

Kirukangm in Kiswahilit Nzunga in Clugogp^ Junga in Kin- 
yatiiru and Kiramba. 

Six specimens from Dar es Salaam, Gwao\ Pooma, and 
Izikisia. Three of these were taken in rat-traps with meat bait. 
The Dar es Salaam shrews were found beneath heaps of grass end 
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Largest cT 172. 174. 33. 20 mm., an<l $ 160.135. 34. 20 mm.; 
both from Mlewa^s. 

One of this, or the next species, was found in the stomach of 
a ha\Yk (/i. monograynmica). 

Taterona swaythltngi Kershaw. 

Thirty sjiecimens from Dakawa, llonga, Chanzuru, Kilosa, 
Pwaga, and Ikikuyu. A large series from Kilosa were trapped in 
ordinary rat-traps baited with bread. Some of the others were 
dug from their burrows, which ■were unlined; as many as five iii- 
<lividuals were found in a single burrow. These holes are scat¬ 
tered throughout the maiombo bush, usually in small groups or 
colonies. 

Largest S 175. 180. 35. 25 mm., and $ 158. 165. 38. 22 mm. 

Occasionally they may be seen in daylight; two young indi¬ 
viduals ( d . 70. 80. 26. 14 mm.) were observe<l by the side of the 
road at Kilosa on 16. vii. 21, and one being killed was found to 
be swarming with pnrasites. 

One was recovered from the stomach of a Genet (ff. snahdica), 

Taterona muans.e Matsch. 

Isaijgala in Kinyiramba. 

Four specimens from Dombolo and Sagayo, Largest 6 150, 
170. 35. 22 mm., and $ 148. 180. 34* 21 mm.; both from the 
first locality. 

Taterona taborje Kershaw. 

A single female from Izikisia near Taltom. 160. ? 35. 
20 mm. 

EhIZOM Y1DA5. 

Tachyorvotes iBEANUS Thos. 

A pair from Nairobi $ . 180. 68. 30. B mm, 

Tacuyobycteb d^mon Thos. 

A pair from Engare Mtoni near Mt. Mem. 

\ Mvrid-e. 

BENDROMnS bcUROPUS Osg. 

A pair from Nairobi. 70, 87* 1G. 10 mm* 5 , 70. 87. 16 
10 mm. 

BENPBOlilua muinio Wagn* 

A female was lonnd at Kipera Imildipg its nmb attached to 
gi'iiss stems, ne^ hix feet froixi ground* $ • 62, 85* 10. 6 mm. 
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Sthatomys L0VKR1D('«E1 TIlOS. 

Tuln in Kiiiyaturn, Ndolon in Kin}munlm. 

Seven specimens of this Fat Mouse wore tnkc'n at ikxami and 
i\Idjengo*s. 'I'his species was hitherto only known from the type 
eollecUsl hy the writer at Lumlio in Portngues(' Ease Africa; its 
r.in^e is eonsi«]eraldy t'xtended }»y these ncjw reeor<ls. . 85. 40. 
1*2. 15 nun. 9 . 82. 55. 14. 17 mm. 

Steatomvs muansj: Kershaw. 

Xgoso iti Kisukuina. 

'L'hree specimens of tliis new mouse from Nyaanl»ita and Sagayo 
liave been desalt with by Mr. Kershaw'. t?. 7(). 2G. 15. 12 rnm. 
7 . 55. 55. l.‘h 12 mm. 'I'liey \vere found running about on and 
lieside tlie footpath between 7 ami 10 p.in., and killed wuth 
eaues. 

CiUAMMOMYS suitDASTKU srHUASTEii (Thos. & Wrought.). 

Five rats from Hagilo, Bogoti, and Tindigu. Largest o 1L>* 
150. 30. 30 mnu $. 110. 70. 35. 18 nun. 

IIattus luxrrs alkxanbhinus GeoflV. 

Mhewa in Kikami, Xgule in Kisagara and Chigogo, Xoho in 
Ivinyatuni, jSfkinki in Kinyimmha, Ngoso in Kisukuma. 

Twenty specimens of the Black Jiat were collected at Xairohi, 
l)ar es »Sa]aam, Ihmga, Kilosa, Dodoma, Sana, GwaoV, Pooma, 
Mdjerigo’s, and seen at Sagayo. 

The largest male measured 175. 165. 35. 21 mm,, and female 
145. 162. 30. 20 mm. 

It seems to be living alongside the local 7i*. c. mia'oJo'n in per¬ 
fect harmony, both s})ecies ]>eing not infrequently taken in traps 
set in the same native hut, 1 found both species clinging to the 
lumk of a meat-safe this evening (Kilosji, 21.xii.22). 

On moving a large cupboard in the ottice a I’at's hoard (it could 
liardly be called a nest) was found. In it were three unopened and 
almost unguawed letters, which had been in an outward dis- 
})atc}iing tray on IMay 31st leuit. One of these communications 
was of im[)ortanoe and its loss at that time gave rise to consider¬ 
able correspondence (Kiltisa, 31.xii. 22). 

Another rat dragged a pair of cycling-stockings from a chair 
down a hole ; they were there a month and fortunately bad never 
been missed, or the blame would surely have fallen on some 
hapless native (Kilosa, 24.xii.22). 

On one occasion a live rat was brought to me with Innd feet 
enormously swollen, and three cavities in them seome^l to indicate 
the evacuated holes of larval Cand^hia sp* (Kilosa, 27. vii, 22). 

I saw a young rat in the middle of the morning running mtlier 
blindly along by a wall, mid on killing it found it to be swarming 
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with ileas [Xenppsylla fmisilmisis and cheopsis), of which I caj)- 
tured twenty-four. The former flea was taken on another 
speoimon at Kiio$a, and X, cheopsis from a rat’s nest in a pantry 
at Nairobi. Most of the twenty-four wf*re about the rat’s head 
and fore parts, quite half-a-dozen around its eyes—peihaps this 
accounted for the strange way it ran into and along the wall 
(Kilosa, ni.xii.21). 

Black Rats were found in the stomach of a F^ei val (/’. c, hindri) 
and of a Wild Cat (/’ o, vgcmda^)^ but their chief enemy at Kilo.va 
would appear to be the Barn-Owl, in whose nest many skulls were 
found. Puft-Adders also account for a few. 

IlArruB (^Etiiomys) walamb.e pedestek Tlios. 

A single male from Kakindo on 15. i. 2n. 

Hattits (yh/nioMYs) rHiiYsopiuLTTs siN(;iD K Kershaw, 

The two tvpOvS from Gwao*s, and one from Mdjengo’s. 

RaTTUS (PrAOMYS) UELECrrORUM Thos. 

A female from Bagilo, on 17. vi.22, itjeasured 100. 120. .‘30. 
30 mm. 

Rattuh (Mastomys) corc’UA micjeodon IV^ters. 

^Ihukiiin Kikanii, Ngobari in Kisagara, MhanyaUisanglia in 
Chigogo, Bebca in Kinyaturu, Lituri in Kinyamwezi, and Kuugu 
in Ivinyiminba. 

Eighty'five specimens from Bagilo; Waini, Mkindo, and Mkata 
Rivers; Rudewa, Ilonga, Kiuiamba, Kilo.sii, Kipeta, Ruiuruli, 
Mpanira, Ndogwe, Gwao’s, Mbulu^s, Pooma, Tubora, Izikisia, 
Sanga, Sagayo, and Ivonm. 

It is II garden rat, particularly nunjeiT)us in the cultivated plots 
of the natives; when food is scarce it takes to the giain stores in 
the roofs of the native huts where, owit»g to their numbers, they 
must do a great deal of damage. 

The largest male of this fine series measured 135. 114. 22. 
19inm,yand female 130. 112. 22. 19 mm.; both fi*om Ilonga. 
Specimens from the thorn-bush steppe seem to average smaller 
and aiM? paler, but can be matched by individuals picked out from 
the Kilosa District series. The grey pelage of the younger indi¬ 
viduals tends te become a deep nut-brown as they grow older. 

Three femiM^ trapped at Kilosa on 25.i. 21 had 7, 8, and II 
embryos respectively. A female from Ilonga on 30« iii. 23 had 
six ffhtuses. At Kimamba on 7.iv. 23 a litter of nine were found 
in a burrow with their mother. Of these nine, one had a white 
blaze on its forehead. 

A flea (Xm^pBjfUa irmUie9m$\ lan^a^ of Cu^dylcim sp., and 
nematode worms were taken from timre iwts. 

These Eddents form the staple diet of many idild oreatum, 



EAST AFRICfAX MAMMALS. 


703 


and were recovered from the stoma cl iS of a Civet {C, c, orienialis), 
(O. HttfiheUca and (i,d, nfunnanai)^ Mungoose (//. fla^l- 
venlris)^ Pearly Cwl (<'/. 2 }erlatinti)^ Ked-iiecked Falcon 
{F, rffjicollis), and Bunded Harrier (T, faftciohUys). One 

was disgorged ))y a House Snake {/I. Ihieatus) when cajduied, 
and many sjhkmgh of snakes in captivilv fed iij»on them. 

JlA'jTrs (Mastomys) ('or< n.v iiiLnKmtAMrni Peteis. 

Two s}>eoimeiis from Bissel Camj> near Ijongi<lo in 1910. 

]Mi s Mrs(’rLrs Linn. 

A single female of the European IVIouse with two now-horn 
young arrived ai Kilosa on H. i. 21 ju a )>ox of groccu ies dispatelaal 
from J)jir e^ Salaam two da}.s hefuie. V • lo. 11 mm. 

Li:(a!\nA Bella Thus. 

Kidangi in Kikami, Chimhanga in ('higogo. 

Si\ l^igmy Mice from l)ar es Salaam, Kilosa, I)omhol(», Sagavf), 
and Xyamhifa. One was cauglit in a tent at Itende, hut suh- 
serpaaitly enaped. They are uui infrecpienlly found in houses. 

Largest (.{ 55. 45. 12. 0 mm., V Hi. i) mm. 

A nest of very .simple eonstructiou was foinnl beneatli a lie.a]) 
of rotting grass. The nc.st measured 40 mm. in diameter, and 
was perhaps .'JO mm. dee]» in the cu}>. The deatl gra.ss of which 
it was constructed w’as not woven hiif- loosely yet neatly inter¬ 
laced to foim a cosy taip. a few stalks formetl a sKeleion roof, but 
it could not be eoiisidered pro|>erly domed. It held three blind 
young ones of a dark fawn colour unlike their parent; one 
openetl its eyes on the 20th inst. (J)ar e.s Salaam, 18. v 23). 

What appealed to bo one of these mice was found in the 
stomach of a Whistling Hawk(.l. .ydietuirKs'^.) at Wanii llivor on 
9.ix.21. 

Cjat’ETOMYS GAMBiAxus oboooia Hcller. 

Nchesi in Kikami. 

Seven specimens from Bagilo. There is also one in the Game 
Dept. collectioiiR killed by C«pt. Turnley at Kilosa ou 14. ix. 22. 
It must be very scarce at Kilosa, as my collectors never met with 
it there. 

The onl}' male measured 410. 390. 80, 50 mm., largest female 
380. 390. 72, 47 mm. They wei'e trapped iu native ga’’dens, 
where they are said to go to eat the maize. 

Lophuromys aquilub aquilus True* 

Twenty-five Harsh-furred Mice from Eldoret, Mkindo River, 
and Hagilo. Of twenty-three specimens from the last iocalit}^ 
the largest male measuied 140. 90* 25, 15 mm., and female 
160. 90. 20. 10 mm. Dipterous larv^ found in these rats Imve 
been identified as Cand'^Ma rodhmtii Oedoelst by Major Austen. 
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Acosiys selousi (le Winf. 

Meni in Kikanii. 

A pair from Mkiiuio Eiver on 5. ix. 21. J . 07. <>5. KJ. 16 inni, 
5 . 8o. 74. 18. 14 iniu. Another was trappivl near !Mknta River, 
blit too (lamapfed to lie preservetb Like so mnny animals M'ith 
spinous fur or quills, the skin is very delicato and readily 
tears. 

Pklomys fallax FAiJiAx Poteis. 

Five specimens from Raplo, Timlijcra, and Rumruli. The 
largest male measiued 180.160. 32. 20 mm., and female 140. 150, 
Hih 20 mm. 


Arvicaxtius AiiVssTxirus ]njiJES(^i:xs Wrought. 

Four males fiom Kakindo ami Kabare. J. 130. 82. 25, 
10 mm. 

Arvioaxtuis ABYssixicus Mi.AXS.E Matsch. 

Thirteen specimens from Sanga, Lalago, Shanwa, ami Kngayo 
in Mwanza. They are very numerous, using tlieir well-marked 
runs in ilayliglit. Lfu’gest cf 140. 110. 26. 10 mm., ^ 120. lOo. 
25. 16 inm. 

Arvic'Axtjiis ABYSS3N1CUS XAiROB.E Alien. 

Ten specimens of this well-known form were collected in the 
garden at Nairobi, where they miglit l>e seen foraging near 
the servants' quarters whenever it was quiet. , 

Ahvicaxthis ABYSSixicus viKESCEXs Heller. 

Five specimens from Eldoret, of which the largest male 
mea.sured 160. 122. 31. 23 mm., and female 140. 113. 30. 18 mm. 

AHVJCAXraiS ABYSSIXTOUS XEIJMAXXI Matscll. 

Fudi in Cliigogo, Pufeu in Kinyaturu, Kongo in Kirnmha. 

Fifty-five from Kidenge, Mpanira-kwa-Sagoi, Ikikuyu, Dodoma, 
Mt)ona, Sana, Qwao's, Mbulu's, Pooma, Singi<la, Mtali's. 

A distinct tii^e of a doml stripe in 8una specimens was 
noticeable when they were alive. 

Fleas {Xeno'psylla hraailiensis) were found in the fur of 
Dodoma and Mbulu iuts« 

These rats were recovered from the stomach of an Augur 
Btuszard mgur) at Dodom% and also from that of a Kite 
{M. a. tmwUua) at Mtali’s. Two were found in the stomai^ 
of one Wge House Snake (B. at Gwao's. 
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AjiviC’AXTtiis TENEimosus KersliJiw. 

Tweniy-nine specimens from Mt/tli’s, Izikisia, and Tal/oi-a. 

Mr. Kershaw described this rat as a race of J, ah?/ftsmicm, hui 
tlii.s cannot he the case, as^l. a. ne.umainii is found at Mtali‘s. 
They are quite distinct. A. a, npiimanui haunts roads, paths, 
and open thorn-bush, whilst A. teuehroHifs was taken entirely 
from gardens Avhere the natives were cultivating iiuihoga or 
sweet potatoes. 

Largest rf ItiO. 135. 34. 20 mm., $ 100. 135. 34. 20 mm.; 
botli from MtaliV, wliere only three were collected. Taborji rats 
were all smaller, the biggest being only 145. 110. 29. 18 mm. 

Three White-faced Scops Owls (0. L (jranti) had eacli one of 
thes»‘ rats in its stomach (Mtali’s, 19. x. 21). Also in that of 
an Augur lluzzard (//. augur) on the same day. 


LfMN'ISCOMYS (HITSELOA ROSALIA Thos. 

A single male from Mkindo River on 5. ix. 21 measured 13(h 
138. 27. 14 mm. A new-horn young one, with eyes still un- 
opene<], was found in the roadway at Kilosa on 29. iii. 21. 
Vng. 55. 32. 12. 3 mm. 

JiKMXLsroMYs MACCi-LT’s MACCULUS Tliios. & Wrought. 

A single male from Kabure on Lii. 23 measured 12(b 130. 2(>. 
15 mm. 


LkM >JS(H)MYS ALIiuLIXEATUS Osg. 

Nyngalla in Chigogo, Kuse in Kinyaturu, Kobe in Kiramba. 
Seven specimens from Ndogwe, Suna, Gwao’s, Pooma, 

Kadala, and Izikisia. It was also seen at Mbulu’s and IVllewa's. 
Tbey run about on patlhs and in the I'oadway in the early 
morning, and sf?ek refuge in the umnyara hedges. They are not 
very numerous. 

Largest 6 110. 118. 25. 14 mm.; $ 110. 115. 24, 14 mm. 
llilABBOMYS rrMlLIO DiMINUTl's Thos, 

Two males from Eldoret and Rumruli. 6 . 100. 82, 20.13 mm. 
Otomys angomexsis klassodon Osg. 

A pair of Swamp Rats were collected at Rumruli on 17. vii, 22. 

OtOMYS NYIK.i: CANESCENS 0 «g. 

Two adults and one immature specimen from Nairobi, the 
young one doubtfully refeiuble to this s^jecies. cf. 151.91. 
27, 18 mm. 
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Pedetid*e. 

Pedetcs srHDASTER subsp. 

The Springhaas is called Kupa in ICisvvahili,an<l Kamaudegeri 
in Kiuyamwezi. 

A pair were purchased at Tabora on 18. xi. 21. c?. 305. 320. 
130. 71 mm. $. 420. 420. 130. 71 mm. The immature male is 
in perfect pelage; the female has bare patches on her back^ 
]>ossibly resulting from scratching sores. Burrows were common 
at Mbonoft and Suna; at the latter place one Springhaas was 
Trapped, but a jackal carried it off. I followed the 8jx>oi% and 
faw the jackal. 


II VSTHICl J).E. 

IIySTRIX OAliEATA ThoS. 

The Porcupine is known as Xnngu in Kiswahili, Kibena, 
Ivikami, Kisagara, Chigogo, Kinyatnrn, and Kinyiram])a; Hnna 
ill Kisukuma. 

Five Specimens only collect‘=‘d, three others seen, an<l ipiills 
found, at Rumruli, Kipera, Kilosa, Pooma, Shanua, Sngayo. 

The largest male measured 1160. 70. 75. 40 mm., and temaie 
827. 65. 75. 39 mm. Native measurements; both animals from 
Sagayo. 

At Hagayo was a porcupine expert who, I heard, had diig out 
four of these animals the \veek prior to my ai’rival 3 therefore 
engaged liim for a week, to study his methods. He first semis 
hib sm.ill boys (two at least \vore his own sons, and wore only the 
clothes they were born in) to find tmcks and follow them to the 
earth wliere the porcupine is lying-up. They thou fetch their 
father, who then sticks a Imrn in each entrance of the burrow. 
These horns (Topi, Thomson's Gazelle, and Roan, also a large 
wart-hog tusk) are filled with a pitch-like substance, into which 
beads have been stuck before it hardened. The result of tiiis is 
medicine said to prevent any suimal that is in the burrow bolting 
from the entrances, and st the same time robs them of their 
ferocity so that they will not attack anyone entering the burrow; 
this is very necessary, ns at times jackals or a hy»na are found in 
the earths. 

Having done this, one or more of the small naked youngstei»s 
are sent down the hole and follow the course of the burrow 
underground, boacietiineb to a d]stanc.e of thirty or forty feet. 
I myself have seen a length of thirty feet On locating the 
animal at the terminus of the burrow they knock on the roof, 
and the rest of the party, who are listening for this, reply, and 
mark the spot. A sliaft is then sunk, and so nicely judged in 
the three instances ivhere I was present, that it breaks into the 
gallery within a foot of the porcupine who is at the terminus rf 
the buiTow. While the shaft is being sunk, sometimes the boy 
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remains in the ^L^allery, singing and shouting to prevent the 
animal breaking back ; so it would appeal* that not too much 
faith is placed upon the virtues of the horns. 

The youngsters enjoy their work hugely, and have dark rings 
chalked round tlieir eyes to enable them to see in the dark.” 
They are simply smothered in red soil, for, indeed, when not 
otherwise occupied, they jday hide-and-seek in the galleries, and 
pop up unexjf>ectedly from the various entrances, or turn somer¬ 
saults iu the dust. 

When the porcupine is uncovered he is speared to deatli, and 
hidng verj" tenacious of life, does not succumb to wounds that 
would kill any other animal. Jn the case of those unearthed for 
me, 1 shot them. <^ne of these was shot thi*ough the liead with a 
*22, and 1 supjKised was alx>ut dea<l. I therefore told the “ fundi ” 
to liring it out of the burrow, and so demonstnite the truth of 
his statement that he could handle porcupines with impunity, 
fie was very )*eluctaiit, but, presse<l by the onlookei's, took hold of 
the aniimd, wincli proniptly drove four quills into his palm. One 
of the youngsters sucked the wound, whilst another fetcheil some 
green loaves, which he cliewed into a piuste ami spat upon the 
wounds, with the object of preventing tlieir hurting. li^everthe- 
less, the “fundi” stated next day that he hail been unable to 
sleep from the pain in his hand. I cfiine to the conclusion that, 
fis a medicine-man, he was a downright fraud. 

When given a cowp de grdce, a porcupine’s rattle is very active, 
and every quill iu its body vibrates and rattles. 

Tlie fundi told me that last month he found two females 
occupying the same burrow, each having twx) young, the normal 
number. The nijvples are situated on the side just behind the 
fore-Iinibs. 

They nil sw’armed witli a very large species of flea (Piano- 
dontis riyyenLacJu), which transferri*d themselves to my skinners, 
to the latter’s great discomfort, 

B A T H Y E R G I D 

llBLiuruoinus emini Nofick. 

This Blesmol is known to the Wakami and Wastigara as Fuko. 

It would appejir to be far from common, as only a single mir 
( cf. 160. 12. 32. 0 mm., $ . 180. 14. 30. 0 mm.) were obtained 
during the three years. Both were taken at Kipei*a on 5. v. 23. 

The presence of these burfowing rodents is made manifest by the 
heaps of fresh soil, as large as a mole-hill, which they will excavate 
in the course of a single bight. The female was obtained in a 
mealie shamba by digging some six feet along, the blesmol being 
found at the terminus, which w^is only some eighteen inches below 
the surface. My collector said that it was but a poor method of 
catching tliem, as one might dig for hours without overtaking 
one, and if the excavated soil was fresh the way to capture them 
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was to uncover tlie hole and blow down the entrance, when the 
blesinol would return to block it up. You must then prevent its 
return by pushing a stick behind it before it can get back. He 
stated that he caught the male in this way. 

The stomachs contained finely-gnawed greenish and whitish 
matter impossible of identification. The natives say they e4it 
ground-nuts ( = monkey nuts). 

I was told that only females are found, and that possibly males 
do not come near the surface. This idea has proljably arisen 
from the fact that the testicles are internal, and the penis con¬ 
cealed in a vulva-like opening from which it can be extruded. 

The claws of one specimen were sheathed in caked soil, and the 
silky fur of both had many blobs of the same attached very firmly 
to the hairs, which do not appear to he so well adapted to tliu 
burrowing habits of the blesmol us are those of an English mole. 

The only parasites present were some very small mites running 
over the white skin. 


T II K Y O K O M Y I D A), 

ThRYONOMVS SWINDEKJAXUS VARIEGATITS PctciS. 

The Kiswahili name of Ndasi for the Cane-Rjit is in general use 
throughout the country, and is the only one known to the 
Wakami, Wasagara, and Wagogo. 

Two specimens from Myombo; it was also seen at Mkindo 
Hirer and Madaxini, all localities in the Kilosa sub-district. 

Of three specimens examined the only ndnlt was a male 
143. 70. 30 mm.), which was shot when entering a down-pointing 
gun-trap baited with a live goat! The largest female measured 
340. 112. 60. 29 mm., and was speared by a native as it ran 
across the road. 

Both my specimens had fleas (Oi€7toc^)hnhis fdis) present, and 
the head of the female was burdened with numerous grey ti(dvs 
(Rkipicephalus swma Koch). One speinmen was infested with 
two species of lice (Scipio aalmodis Neura. and Tricochates mvutfos 
Stebl>e). 


LePORI 


Liprs vicToni.E Thos. 

Hares are known as Sungiu’a in Kiswahili, Buga in Kikami, 
Kisunguk in Kisagaia, Sungula in Cliigogo, and Siyi in 
Ki$ukuma< 

Five specimens collected at Mbulu’s, Mdjengo’s, Usshora, and 
Sagayo* Hates are easier to see than procure, hovrever, and 
(spp. non det.) were met with at Kimamba, Kipera, Mpanir*»- 
kwa Sagoi, HdogwCi MtalTs, lia}ago« and Mwadira. 

The iagayo male (450. 95. 130 mm.) in the Game Dept, 

eolleetkm was taken in a gin set in a hnrrow, which rather 
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suggests that hares may make use of burrows at times when the 
grass is scanty or has been burnt off. Another hare was caught 
in a gin set for a leopard; the latter cai*ie along later and ate 
the hare—the spoor was very distinct. 

The female (480. 73. 100. 101 mm.) from Mdjengo\s held two 
fmtuses (24. x. 21). A very small leveret (155.30. 40. 35 rnm.) was 
brought me at IJsshora on 0. xi. 21, having been caught by a dog; 
a larger one was brought me at Mbulu^s on 11.x. 21. 

Two individuals from Mdjengo’s and Usshora were teeming 
with fleas {CtenovephaluB felis ami Echidnophaga l^xrhia), ami the 
former had numerous grey ticks {RhipicepJialna sirtws Koch) 
as well, 

Lkim s capensis ruAWsuAYi de Winton. 

A single individual was collected at Eldoret on 9. xi. 21. 

CARNIVORA. 

C A X I D M.. 

Tjios ADi s'iLs NOTATUS Heller. 

A fine skin but in poor condition was purchased from a native 
in Mw’anm town, the animal having been killed a few miles outside. 

A live 8ide-strij;)ed Jackal from Li wale was given the writer 
by Mr. 0. B. Coss in January 1923, when it had already been in 
<3aptivity a couple of months. It was kept on a leash, with a 
small native mongrel for a playfellow’, they romj)ed together a 
great deal. It would allow itself to be carried for miles, and 
like<i being petted, but was a fearful coward and hated being 
shut up at night, when it w-ould howl mournfully as long as it 
thought there was some likelihood of being released; it preferred 
sleeping with the native porters under a tarpaulin. 

If quietly approached it would allow anyone to stroke it, but if 
its coat was combed it snapped in the air several times as a 
warning, and w^ould doubtless bite if the combing w as not stopped. 
It has never bitten the WTjter, but came very near doing so on 
several occasions, and bit a steward on boai*d as well as several 
natives, all of whom were probibly to blanm for tactlessness. Its 
teeth are very sharp, and fortunately it only sna|>s and does not 
hold on. 

When given food it always menaced the person who brought 
it, and is probably dangeiY)us at such a time. It ate most scraps 
from the table, meat, raw or cooked, b\it not tinned or preserved; 
it apj>eared to prefer fowls and fish to beef and mutton. For 
five months it was fed on maize-porridge and soup bones. It 
regularly overate tbe maize, disgorged the surplus and, after 
half-an-hour's rest, would eat it a^n. It was fond of rice, milk 
puddings, cakes, biscuits, bread without crhsts, and sweet fruits. 
Its only drink wag water, even soups being rejected* 

Pace. ZooL Soc.-^192S, No. XLVH. 47 
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Its attitude toward other animals, including dogs, was decidedly 
friendly ; it endeavoured to make friends with the cat on board, 
but she was suspicious. At Bar es Balaam dogs often gathered 
round it in the hotel yard but appeared to fear it, as they would 
not approach, but growled and moved away. 

The Hiiimal was kept on a leather mn for five months till he 
found he could gnaw it through, w hich he did ten times. 1 gave 
\ip the contest and allowed him to wander about the ship for a 
week till, finding his way into the crew^s quarters, he diwgged 
some clothes from a bunk along the <leck, and seising on a leather 
lielt carried it off and gnawed it in half. He was then fastene<l 
with very light wire-rope, but after forty-eight houi's cut ilu’ough 
tluit also. 

Tuos MESOMBLAS MCMiLLAxi Heller. 

Mhweha in Kiswiihili. It lias no name in Kikami, but is 
called Kewe in Kisagara, and Nhyewe in Chigogo. 

Eight specimens, of which three only were taken by the 
wTiter’s collectors, from Mkata llivei, Guhve, Buna, (rwao’s, 
Mlewa*s, Sagayo. 

The largest male measured 740, 290. 190.100 mm., and female 
080. 295, 150. 102 mm. 

Both of these came from Ba.gayo, and their stomachs w^ere full 
of hyrax fur and meat, whilst one hsid some larger carrion also. 
The Mlewa specimen had grasshoppers and several large black 
scorpions {Pdndinus eavimanus Poc.) in its stomach. It would 
l>e interesting to w'atch a jackal's method of attacking a scorpion. 
The Mkata specimen's stomach was well filled with the fruit of 
a tree called by the natives Mkongo.** We came to several of 
the trees, and amongst the abundant fruit lying on the ground 
was a good deal of spoor of jackal and civet. 

Twelve fleas {C, /eU$) were taken from one jackal. 

Lycaon PiCTtJS subsp. 

Mbwiai in Kikami and Kisagara, Iminsi in Obigogo. 

The Hunting Dog was not collected nor even seen by me, 
though it is only too common in the Kilosa District, and 
was often beard. Whilst I was aw’ay from home on one 
occasion a pack of dogs drove a bushbuck right thi*ough the lower 
part of tba,house at 6 a.Tn. Another time they harried a bush- 
buck past Ibe fi-ont of the house at 5 p.m,, and Mr. D. W. 
Bissbopp shot one of the doga from the verandah, but it was not 
found for three days afterwards, when it was too far gone to 
preserve. At Myombo, some nine miles south of Kilosa, they 
pulled down a bushbuck almost on the doorsteps of a s^ttleris 
house in'tbe middle of the nmming, It is interesting to note 
that bushiHiuk appear to run lb a Inman habitation When pur¬ 
sued by their remerselesi fees« 
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Otocyox viroatus Miller. 

Bee ill Kiuyaturn, Hole in Kiiiimha. 

Five males (two bein^r cubs) collect6<l at ]M<ljengoV, !MtaIi^s, 
and Sagayo. A score were seen at Jzikisia iu tlie inoouliglit. 

The largest male measured 55(). 275. 120. 95 intn. One cub 
<lied a month after J got it, perhaps it would be six weeks old 
when it measured 290. 115. 90. 70 mm. Its twin brother was 
nuni.sured whilst alive as accurately as possible at live*and~a-ha]f 
months old: 470^ 250? 120? 94?; he then weighed 04 lbs. 

The two lively little cubs, with eyes open and just able to w\alk, 
were brought me at Mtali’s on 20.x. 21, their father having been 
killed by a native dog. At this stage their fur was very woolly 
and an almo.st uniform smoky-grey. 

At h\e and a lialf months the colour was as follows.—drizzled 
Imtr, a thick woolly undrrfur of huff, almost concealed by long 
wliitish liaiis tijiped with black. Feet as far up as the knees, 
hlack ; the whole leg is darker than the body. 'J'ip (T tail black, 
extending in a wedge-shap(3 on dorsal aspect aUnost to root of 
tail. Muzzle black, extending on the forehead to between the 
eyes, on the cheeks to beyond the eyes. Tip of the eii^ and f<»r 
some distance downwards, black. 'Clie eais are fringeil with long 
all-white hairs, a good deal of buff about the base of the ears. 

When young I gave them a great deal of meat; one of them 
ntc a green locustid at three weeks old. Another time Kip, as 
the survivor was called, jumneed upon a Striped Hawk-Moth, 
t hewed it well, dropped it, and then ate it up. He is pas.sionateIy 
fond (»f butter uml honey, will eat jiorridge, breaii, eggs, ami 
drink milk or tea with lelish. Hananas and paupau aio also 
eaten readily, hut lie wu’ll not touch mangoes or pinea])ple. 

He spends a good deal of hi?» time turning over stones in 
search of millipedes, which are gobbled up greedily. I offered 
him a black-and-yellow' jiolydesmid which he paw'e<l over for 
some t hree minutes, but would not eat it. In strange crintrust 
was his attitude to a Ijesser Stink Ant {PalioUiyreHS tarsatiis), 
wdiich came out of its hole and waved its antennae right under 
Kip’s nose. He hxiked at it, then seized and crunched it up 
ilespite the smell, which w:is noticeable to me standing a couple 
of feet away, 

A very big baboon came up to the kitchen one afternoon, and 
aroused Kip’s curiosity, the fox then lieing five months old. He 
followed the baboon with his head down, and when the baboon, 
entebing sight of me, cantered aw^ay, Kip flew after it for tw*o 
liundred yards with only about six feet between. A month later 
baboons wc^re in the vicinity of the house daily, and on several 
occasions I saw him playing with them. He will lie croiiche<l 
u{ion the ground, and a big dog-baboon will come walking slowly 
towards him till within two yards, when Kip will spring up and 
fly stmigbt at it, the baboon cantering easily away, looking over 
its shoulder at the small animal which it could so easily kill* 
Many other baboons will be close by during this play. 

47^ 
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Kip’s attitude to baboons is very stran^^e seeing that be is 
iiatui*ally a timid animal, very nervous of approach, especially 
when feoiUng, Like many animals he developed an antipathy to 
natives, which was diflicult to understand as they were very fond 
of him, but at four months old he took to menacing them, 
»?narling and growling and looking very wicked. Even when 
furiously annoyed at being tied up for the night his teeth scarcely 
break the skin. 

He was six-and-a-half months ohl wlien he met his first dog— 
a quiet little mongrel Dachshund whicli accompanied a visitor. 
Kip advanced growling and bristling towards the stranger, and 
exhibited for the first time a large rufous patch on the l)ase of 
his tail (dorsally). 

]\r u 8 T E L I n .E. 

Mellivoha c a ten sis Hclireb. 

Kibakusi in Kikaini; Kyergcri in Kisagara, Kisukiima, and 
Kiswahili. • 

The Hor»ey Hndgcr or Ratel is not often met with in East 
Africa, though probably fairly common and certainly very widelv 
distributed. Four specimens ere obtained from Makindu, 'Wami 
River, Kilosa, and Sagayo, those from the last-mentionod locality 
being skins without skulls, purchased from a tiative. A young 
male measured 48(1. l(>(b Kh"). .*10 mm., an adult 770. 198. 1 .*Ke 
?? mm., and a female G70. 200. 112. lU) nun. 

The immature male was one of two individuals encountered on 
the plains about 7 a.iu. one morning, and shot by my native 
collector. It appears quite common for them to hunt in pairs, 
which need not necessarily be of opposite sexes, for two adult 
females were hunting in company on one occasion. 

During July 1921, a native.complained that an animal had dug 
into his strongly-built mud and wattle ehicken-house, and taken 
four fowls. 1 set a gun-trap (*22 B-S.A.) over the entrance it 
had ma^le, and the following night the gun went ofi* but so did the 
animal without leaving any tmce of being hit. A few nights 
later it returned and took three more fowls in one night, eflecting 
an entrance by digging in a difiei’ent spot. In neither instance 
was a tmce of tlie fowls left, and pitjsumably they were carried 
ofl' whole. 

A lion trap was set inside the yard at the spot where it had 
broken tlirougli the fence, and the following morning my boy 
informed that a tel was in the trap. The poor beast had 
heavy trap twelve feet and torn a hole in the fence, 
but couldn’t get the trap thi'ougb. It had chewed a ground-sheet 
to rags as well as other things within reach, including its own 
foot, whose daws 1 recovered fji’om its stomach after having shot 
it. I Jiave known this happen in the case of another ratei, and 
lutve little doubt that in the fierceness of their rage at being 
caught they lose their sense of |»ain to some extent, dse how 
could they mntilate thetim 
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The stomach of tliis imiividiial contained fowl feet, beaks, eyes, 
etc,, and the wing of a bird. Tlie other spe<'iinen had a little 
gi'ass, probably seized after capture. A screw-worm and a tape¬ 
worm were found in tlie abdominal cavity. 

Despite the nauseous stench of the creature, Wazigoor and 
Wabeni |)orters asked for the botlies of two ratels and ate them! 

ICTONYX STIUAXrS ALBESCENS Heller. 

A single female Zorilla (250. 152. 40. 23 mm.l was purchasetl 
from a native, \vho had killed it in his fowl-house at Usshom, 
30.x. 21. Though very young it had minute fo-tuscs in uiero, 

Aon yx f APENSis HELIOS 1 Teller. 

Fisi ninji, its Kiswahili name, is commonly usc<l for the Otter 
by both Wakami and Wasjigara. 

A single female (7G2. 485. 132. 25 mm.) Otter was trap-sliot 
with a *22 ritle whilst under water at Tindiga, l.ix.22. There 
were fish in its stomach ami a new* Ascarid {Cltzoamiris spinicollis 
llaylis), and I was somewhat surprised to find a Ilea (Cteno- 
iephaUis felis) in the fur of such an amphibious creature. Ticks 

ere tilso present but not presei ved. 

V1 V E H n 1 3) .E. 

ClYElTICTlS ( IVETTA ORIKNTALIS Matschie. 

The Civet is known as Fungo in Kiswaluli, Kiktuni, and 
Kisagara. 

Twelve specimens from Wami River, Mkata River, Kimamba, 
Kilosa, and Sagayo. 

The largest male measured 900. 480. 14C). 60 mm. (Sagayo), and 
female 940. 445. 140. 60 mm.(\Vaini R.). 

The only note on hreerling is the recortl of two litters brought 
me on 21.iii.21 and 29. xi.21 from Kilosa. The lh*st litter con¬ 
tained three and the latter two. The young are almost black. 

The first bat^h were very fierce, spitting and biting when 
approacljed ; after a mouth two of them sliowed signs of taming, 
and would come to me at meal times, standing up on their hind legs 
or clambering to my knee. They never liked being handled. Civets 
are very dirtiy feeders, and the.so little beasts invariably pnt their 
feet into their milk or held jam down with their jiaws, getting 
into a nice mess. They were veiy fond of mangoes. 

Stomachs of wild specimens held the following:—(i.) Bodies of 
birds and mts skinned by my collectors the previous day, chicken^s 
leg and mango skins from the kitchen. This animal was shot at 
5 a«m. in bright moonlight frem the verendah. (ti.) Flesh of a 
baboon, which I bad put out as a bait, some other big pieces of 
fiesb, sidti bearing fur of what might be the gerhil (TWronasp.), 
a loeustt and a calculus of hair, (lii.) i?. c. mtm'odrni, eggs and 
chieka it a fmncolin, fruit of mkongo tree. 
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On oliering the body of a skinned genet to my young civets 
they approached it gingerly, and then tlie male flung himself, 
thimt foremost, on the cai-casrs, rubbing his throat, chest, an<l 
shouldei’vs in the entrails in an ecstacv of delight; he was shortly 
joined by a female, and the two of tliciu pushe^l the carcass all 
about the floor in their eflbrts to rub their throats upon it. 

After a month in the liouse I turned these three civets loose in 
an empty room of a roofleiss Oeriiian house, and as I was unabh^ 
to speinl much time with them they grew very fierce, though regu¬ 
larly and well fed. After four an<l a half months, therefore, 1 
chloroformed two of the worst and let the other go. The two 
chloroformed, wln’ch may be assumed to he five months old, 
measured: Male 520 510. 97. 4G mm., weight 5| lbs. Female 
580. 550. 110, 50 mm., weight over 7 lbs. (the scale only weighed 
to seven). This male w^as always rather Imckwarcl. 

The liberated male had his food placed in the room and returned 
for it regularly for a fortnight, after which I went away. 1 fn- 
cjuently met it on the path in the moonlight, making its way to ^ 
the house, and it did not tlw hut genenilly withdrew* in a shadow 
and crouched there until I pas.sed. 

Few animals are so rich in p.nrasites : one specimen alone ]\ad 
nine hippo}>oscid flies (7/. v. Olf.), fleas (Vtenocephalns 

fills), ticks ( 11 hipi capita In << shatfs Kocli), and nemnttHles (Fllmuff 
sp., all females, m»t F. uiartis Gmel.) were found in its stomach, 
Ticks and this species of flea Avere almost invariably present. 
A notlier flea (Fchidnophaga larina) and tick {Fammphysalis kacl/i) 
were found on a Bagayo civet. 

Two instances of civets caught in gin traps biting off their feet 
came to my notice, indeed I found w hat w^as piolmbly the remains 
of one of them in a dry w’ateit’oui'se. The skull show^ed that the 
animal Avas very ageil* all the molars on the right rami of the 
mandible were missing and the bone healed over, though it 
appealed to have had a bad abscess at one time. 

The iKKlies of civets killetl on one sitfari w'ere eaten by my 
Waxigot)r and Wsiljcni porters. 

GenKITA 0ONOALANA NECMANXI Mat .S(*h. 

Nghami in Oliigogo, Ndele in Kinyaturu, Xilele in Kiiamba, 
Kanididi in Kinyamwezi. 

Nine specimens of Neumann’s Genet were obtaine*! at Kidenge, 
Itumba (skill seen), Ndogwe, 8una, Bingida, Mdjengo’s, Mtali s, 
and l2;ikisi*v Three of these w^ere trapped witli a down-pointing 
•22 rifle while attempting to get at a fowl iise<l m bait. 

At Singida an adult male (490. 460. 90. 50 mm.) was brought 
to me alive with a atoing round its neck ; though freshly caught 
it allowed itself to be stroked and was very ameneUe, possibly it 
Avas dased by daylight. When annoyed it raised tlie fine black 
dorsal mane on end and busbeileat its ringed tail. 

At Izikisia <m 15. xl. 21 ttro kittoas were found in a hole in a 
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tree in open miombo bush country. The hole wns some ten feet 
from the ground. I rather hesitate in referring these kittens to 
this race as no adults coliecte<l in the locality. 

A rat {Jt c, raicrodon) was found in the stomach of the Ndogwe 
genet. These genets cause a great deal of mischief among native 
fowls, which they appear to kill for killing’s sake when they can 
get intt» a fowl-house. 

(tKXK'iTA strAnELiOA Matsch. 

Kami in Kiswahili, Kikami, and Kisagarn, Tondolega in 
Waliehe. 

Thirteen s[>ecimc*ns from Mkata River, Rudewa, Kimoinha, 
Kilosu, Mbonoa, and Mdjengo’s. 

The largest male mea.sured 500. 440. 89. 45 inm., and best 
female 525. 455. 87. 48 mm, 

Tuo stny young kitt-ens (d cf. 190. 1G5. 40. 25 nim.) were 
brought to me at Kilosa on 7. v. 21, but only lived till 2 b v. 21. 
Another, only a few days old, on 2H.iii.21, throve for a month, 
but <luring my ab.sence from home was alloweil into a room where 
there wns a freshly-cured leopard skin on which it Avent to sleep. 
It afteiwards apparently licked the skin, for I found traces of 
arsenic in its stomach, and it died with all the symptoms of 
arsenical poisoning on 27. iv. 21. 

It was sufterirjg from constipation w-hen broiiglit to me and on 
the Second day extruded its bowels, which 1 washed with warm 
water and permanganate, lubricated wutli vaseline, and returiied, 
I gave it do.«cs of salts at 2 and 6 p.m., and it obviously recovered 
as it 1ivc«l for a month after and was always very full of life. 

I first fed it on swi'etened milk and jam; after nine days I gave 
up feeding it, and it lapped milk and it attempted scrapsof meat. 
It very soon gave up spitting when han(lle<l, and showed no fear 
of a miuigoo.se or three youug civets, ever so much larger than 
itself, it sf>eut a great deal of time in sleeping, varied by 
elimhing, at which it w^as an adept. It clambered up the mosquito 
game to the top of a door and then adled to be helped dowm; 
l>ack.s of chairs w’ero a very favourite goal, which when reached 
it would rast upon. 

When sitting up in trees at night it is a common occuri'ence 
to hear genets hunting through tlie grass, pouncing here and 
there, or clambering into a bush, from whence birds would go oH 
with a twitter or a whiiT according to kind. I waited foi one 
such for half-an-)iour before it appeared in the ixMid, After one 
or tw^o short runs it then vanished, but presently reappeared, and 
seeing the goat beneath my tree daslied towards it, but on the far 
side, where it halted for a second to hK>k at the goat, and I shot it 
dcHid* 

' In it« stomach were grasshoppers, a large black field cricket, 
beetle elytra, together with not a little green stuff, mostly 
grasfi*blad«!g as far as one could determine. A second individual 



716 


MR. A. LOVSRXDGE : X0TE8 ON 


had eaten a gerbil {1\ BwaytJdingi) and a rat (J?. e> miorodon). 
In the stomach of another was the tail of a rat, the unidentifiable 
foot of a small bird, the body and limbs of a frog (Hana sp.), and 
many kinds of insects much chewed. Yet another held a single 
rat {H. c. mic9'odon\ 

1'hree species of flea were taken from three individuals (viz., 
JHchidnopsis gallinaceus^ ChwioTopsylla pot is ^ and Ctenocephaltis 
felis). Ticks (ffceniaphgsalis leaclii) were found on three genets, 
and nematodes {Ascaris sp., females) were also taken. 

OeXKTTA STIIHLMANNI STUHLMAXXI Matsch. 

Nilili in Kisukuma. 

A single immature male (240. 230. 80. 33 mm.) twelve feet up 
in a bush on the banks of the 8imiyu River at Sagayo in mid¬ 
morning. Fleas {Ctenocepftalns felis) aiid ticks (Hmnaph/scdis 
Imchi var.) in its fur, and ascarids came wriggling from its mouth 
just after death. These worms were all females anrl not refer¬ 
able to lielascarisy but may indicate a new species (8pau!). 
Adult genets were seen in the neighbourhood of kopjes on two 
occasions. 

Herpestes (Calogalk) PLAVivENTRis Matsch. 

On three occasions examples of this Mungoose were seen 
liunting in daylight on kopjes at Sagayo; they reraindetl one 
strongly of ferrets in the way they explored crevices and re¬ 
appeared in unexpected openings. 

<5*. 350. 280. 52.20 mm. $. 332.260.25.15 mm. The male 
had eaten a rat (R, c, microdov) ; the female, which W'us gin- 
trapped among the rocks, is in the Oame Dept, collection. 

Herpestes (Calogalb) GRANT! Gray. 

A female from Usshora had been killed by a native in his fowl- 
house. 1 saw one of these mungoose in association with ff. g, 
lademawni Mats, in a ravine at Mbulu’s, another day a pair were 
hunting together over a rw-ky kopje. What I took to l)e a male 
had a black tail-tuft, not ochraceous as in the female. 

$. 350. 290. 60. 20 mm. It had three fleas {Ctenocep>halu6 
felis) in its fur. 

Hbrpestes (Calogalb) melanubus rupescexs Lorenz. 

A male kOM at Zanzibar on 12. viii,16 w^as presented to the 
writer by Dr. Aders, F.Z.S. 

Herpbstbs (Calogalb) gracilis ladbmanni Matsch. 

Known as Kiniboo in Kinyaturu, and Cbonja (?) in Kisnkai^^ 

A 8ingl|e male (350. 280. 60. 30 mm.) from Mbulu’s was dfiwaxi 
by my ceJIeetor out of a ravine between kopjes in thom-^bneh 
steppe. Two were seen on 4iflSmnt ooeasibns at MtaJFs and yet 
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another at Mkalaina, but they are very acitive and vanish from 
sight amongst the Iwuldcrs of the kopjes which they fretpient. 

The male’s stomach contained a lizard (X emini), a skink 
{Mahuia sp.\ a cliameleon {C. parvilobus), and grasshoppers. 
There were also some indeterminable nematode parasites. Six 
heas from tlje far were identified as Ctenocephalus felis. 

Hekpestes (Calo(;ale) (jhacilis ibe.e Wronghton. 

A female was collected at Ngong Forest, Nairobi, 2. x. 20. 

HkHPESTES K UNEl'MOX FCNESTirS (Osg.). 

Four from Kilosa. Two were purchased from natives who had 
killed them in their fowl-houses. A skin was also seen at 
Mkalama. 

One male (r>32. r>32. 100. 37 mm.) was very lean, but its fur 
was in goo<l condition, some of the black hairs in the terminal 
tail-tuft were six inches long. There Avas rat’s fur in its 
stoma cdi. 

There AA'ere many panisites on this one indiAudual. Lice 
{Trichodecles mmmei »SUdd)e) swarmed in thousands. Of nine¬ 
teen fleas wiptured two were Eehklm^^sis (jallinaceita and the 
remainder (Jt€niic(*phaUis /elis. Nematodes from the liA^er and 
intestines were Phifsaloptem sp. indet. 

AxILAX PALI niNOSUS riUBESOEXS Holl. 

Karnsa in Kikaiui. 

Six specimens of the Water-MungiK)se from llagilo, Tindiga, 
and Kilosa. 

The largest male measured 530, 350. 105. 35 mm. Largest 
female 53{h 330. 100. 31 mm. 

The latter, taken at Tindiga, held two faduses measuring 104. 
52. 21. 5 mm., and both together weighe<l 3 oz. (27. viii. 21). 

One was shot at 8 p.m. in bright moonlight as it approached a 
dead monkey 1 had left on the iiath, a second appeare<l shortly 
aftei’W'ards. 

One specimen swarmed Avith lice {Trickodectes aciitirostris 
Stebbe, T. mungos 8tebbe, T. Irammei St-ebbe), a tick (jRhipk 
cephcdtvs shuns Ko<di), and had iBlarid worms l^eneath the skin. 
In the stomach of another was an ascarid (Clixoascaris sjnnicollis^ 
gen. et sp. n. Baylis). 

ICH3tr£CMU ALBICAUDA IBEAKA TboS. 

Kanhanga in Kikaini, Mbaku in Kisagara. 

Six specimens of the White-tailed Mongoose ftx>m Tindiga, 
XlongAy Kilosa, and Nairobi* 

The largest female measured 600. 455. 132* 38 mm. Au im¬ 
mature female (440. 350. 100. 88 mm.) was disturbed in the 
Imming of rubbish and run down by a native, from whom I 
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purcliased it. It is very dark in colour and the white hail's 
of the tail are conceal^ by longer blackish ones, so that it 
presents a very different appearance from the typkuil white-tailed 
intlividnals. 

A female killed at Tiiidiga on 10. ii. 21 had two fcetuses, those 
on 18 and 24. viii. 21 none. 

On 1. i. 23 I was given a young male by Capt. Turnley, at wdiicli 
time its coat was grey and very woolly, but long black liaii*s were 
showing tliickly on tlie nape and fore-parts. 

It liked being picked up and petted and would lie on its back 
in one’s arms most contentedly. When very pleased it licked one 
after the manner of a cat. One’s nose seemed to be a cause of 
offence, for if lying on a sofa or in any position where it could be 
reached, the minigoose would .attack it fiercely. With this 
exception, it never attempted to bite except in play. 

It enjoyed a game—usnallj'^ started Ihem in fact. One 
favourite jmstiuie—after having located a safe retreat untler a 
cupboard or other piece of furniture—was to steid forth with the < 
greatest caut ion, then, feigning alarm, to scuttle and scraiul>lel)ack 
with much noise. After repeating this performance several times 
in tin' hope that you will chase it hack, which it considers great 
sport, and failing to attract your attention, it will approach very 
silently and bito your heel or give you a pal with its claws and 
then tear nifidly back to its retreat. If you still refuse to come 
and ))lay, it attacks your shoe-laces and ‘rags' them witdi great 
abandon. 

It showed great alarm of sudden noises, and the hairs of its 
wliite tail immediately stand on end as does its back fur to some 
extent; it spits most explosively. It has a %vonderful variety of 
sounds at its command, one of contentment is almost indistin¬ 
guishable from that made by the young Blue Monkey, and is 
something like ‘ urrr.’ 

After 1 had had it two months I wont on safari, and almost the 
first night it was turned loose in the tent it was scared by the 
sudden entrance of a native and ran out into the bush, never to 
return. 

It showed great fondness for the pupie of tnoths and wasps, and 
broke open the mud nests of the latter with its strong claws, but 
never in my experience touched the grubs. It often rejected the 
bread in its bread and milk, but liked sweetened condensed milk 
and eggs. Chicken bones would be picked clean and gi*eatly 
appreciated.^. Bice, mashed potatoes, and porridge were taken 
readily. 

The stomachs of the wild adults collected contained the follow¬ 
ing: -(i.) Gniss, leaves, termites. This individual was trapped 
whilst attempting to enter a fowl-house, (ii.) Beinains of fowl, 
crickets, paupau skin, (iii.) Grasshoppers, (iv.) TermitiHiu 

Fleas (Otenocephalus /Mb) and ticks were found in the lur, 
and castodea (/iphargmum Bp.) between skin and flesh. Two 
individuals had numerous screw-worms In viscetti. 
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Helocale undulata undflata Peters. 

Tlie Lesser Miingoose is known as Kimgalla in Kisagara, 
Miiloli in Ohigogo, Minyirsira in Kinyatmu. 

Five speriineris collecteil at Kipera, Mpanira kwa-Bagoi, and 
Mbuln’s. It was also clearly seen near Mkata lliver, Poomn, 

The species is diurnal and very definitely associated in my 
mind with tlie termite hills, to which the little hunting parties 
scamper when disturbed. Before disapp(*aring down the holes 
they usually sit up, with fore-paws drooping on th.eir stomachs, 
and tiike one more look at the cause oL' their fright. One was 
shot on a sloping tree-trunk. 

Lirgeist male measuretl 240. 175. 45. IT min., and female 250. 
170. 45. 19 mm. 

liElA>ttALK MCTOIUNA Thos. 

Kainsio in Kinynniwezi, Lonzi in Kiramha, and Kijinolo in 
Kisukuma. 

Eleven .specimen.^ from Mdjengo'.s, Sjuiga, and Sagayo, Jt was 
hIm) seen at Mlewa's, MOiliV, Mkalaiua, U.surwe, ami Slmnwa. 

l.<jirgest male 260. 160. 45. 20 mm.. Lunale 245. 157. 45. 18 mm. 
Young of latter in nest 80, 40. 15, 4 mm. 

One individual held two ftetiiNCs only (Banga. 16. x. 22U 
A slight nest of gras.s (native ctdlector’s statement) was fouml in 
excavating a t(‘rmite heap, where tlie female wa.'^ found with four 
alnio.st naked young. Bhe and her family were transferred to a 
box. but though eating lieaitily herself, she lefused to fee<l them 
so that they <lied (Snga\o, 1, xi.22). 

Btomaehs contained finely masticated insect remains, wliich 
appeareil to he chielly those of giassho[>pers. 

Mrxooa Mrxoo colunts (Heller). 

The Banded IVluugoose is known as Ngutciiiro in Kiswahili, 
but the VVa-swallili use thi.s name for all other species of nuingoose 
which they may encounter and many of which are quite unknown 
at the coast. The Wasagai'a appear to have no other name than 
Ngutchiro for it. Tukwa in Kikami, Kghalasanga in Chigogo. 
Kala in Kinyaturu, Kala in Kiramba, Ikala in Kinyaiuwezi, 
Klialu ill Kisukuma. 

Five specimens collected at Dodoma, Pooma, Mdjengos, and 
TJssbora. It is, boivever, a very widely distributed species and 
was also seen at MtewVs, Mtalis, Usurw'e, Mkalama, Bhanwa, 
Sagayo, and all along the road froiii UKigu to Taboin. Curiously 
enough. I have never seen it at Kilosa during the tw o yeni’s spent 
there, though a company of mimgoom crosseil a path one after¬ 
noon, hut at too great a distance for me to l>e sure they wei^ not 
Atlkx (which usually goes singly or in pairs), or some oUier large 
species. 
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Largest male measured 390. 240. 78. 25 iniu., and female 395. 
280. 82. 20 mm. 

At Pooma 1 saw ten of these inungoose sitting erect on a 
termite hill, intently watching a dock of guinea-fowl which were 
feeding tow^anls them across the open, the nearest being only 
twenty feet away. 1 was able to approach and shoot two 
mungoose sitting close together, but one fell down the hole. The 
other 1 found wm a very liglit sandy, or straw colour, excellently 
adapter! to life in the thorn-bush steppe. On showing it to my 
collector, he sai4l that this variety was well known and that 
probably all in the thorn-bush country would he of a similar shade. 
Unfortunately for this theory, its dead companion was dug out 
of the hole and was the typical uut-brown shade, as were all the 
others subsequently seen at close quarters in the thorn-bush 
steppe. 

Just on the outskirts of Tabova, al)Out twenty feet from the 
mainroad along which a noisy sti*eam of natives were passing, 
eight mungoose were seen sunning themselves in all manner of 
indolent attitudes about 7 a.m. They took not the slightest 
notice of my p(»rters, who had dropp^ their loads, atul were 
moving about within fifty feet of the bold little bea.sts. 

An ampbisbasnid (fr. modestus) and two skinks {Lygosoma sp.) 
were found in tlie stomach of an XJssbora specimen; a grass¬ 
hopper, large carabid, and l^^etle larvje in another. 

Fleas {Echidnopfixiya yallinaceus) were taken in the fur of one, 
w’hilst screw-worms were found in the viscera of another. The 
Banded Mungoose is killed by^ the Wanyatnru for fooil. 

P R o T K L EI n 

PrOI'ELES CRISTATI’S TKRMES HcUev. 

I have not been fortunate enough to obtain a specimen of the 
Aard-wolf, but the creature Wng so mre in Tanganyika Terri¬ 
tory it seems woidjli recording every occurrence. 1 have only seen 
two skins, one obtained near Itnmbi in Manyoni District, the 
other, which is in the Game Dept. Museum, was obtained by 
Mrs. Billinge at Kiganga on the Ruaha, 31. viii.22. 

It was caught in a lion gin set on a path and was a fnll-giown 
male, measuring 30 inches from nose-tip to base of tail, the latter 
being another 10 inches a(?cording to Mi-s. Billinge’s measure¬ 
ments* 8he estimated the weight as alK>ut 20 lbs. 

* H y X i D JE. 

HyAsxA HYMSA scnxLEiKOsi Matseh, 

Two examples of Schillings* Stxiped Hyasna wet^ obtained at 
Gulwe and Mtalfs. Both males, of which the larger 
measured 1190, 29^* 200. 153 mxn^ 

In the stomach of the younger specimen were the remains ei a 
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monkey skinned in camp that day, a great quantity of meali<e.s, 
and some wild yellow fruit which might have been in the stomach 
of the monkey. There were also a lot of vei tehra) of a good-sized 
python and tlie skin of an agama lizard. 

A llippoboscid tiy (//. capensis v. Olf.) was in its coat and also 
two s}>eeies of ticks. 

ChloriJTA C'ROfUTA GEIIMINAN’S Matscll. 

Tliree specimens of the Eastern Spotted Hyama were coilected, 
othei's were also examined from the following localities: —Ivilosjt, 
Mtali’s, Izikisia, Simbo, Shandua, and Mwadira. 

The Kiswahili name of Fisi seems to )>e iiniversiilly employed, 
in ilhigogt* it is altered to Mvisi, and in Kisungwa it is called 
Kiti. 

Tlie largest male measured 1350. 250, 215. 110 mm., the 
largest female 1245. 241. 215. 101 mm. 

The latter held a single f<etns very near the birth, weigliing 
3^ lbs. and measuring 330. 70. (H). 211 mm. 

Om* which 1 shot at a waterliole at 1.3n n.m. had conic to drink 
earlier in the evening, and a movement of mine in the hide-up 
bad C4iused it to bolt. It returned with three zebra at its heels, 
and tried to ge^^ i>ast a flanking zebra without coming too near 
iny hide-up, w’hich it w’u.s quite aware was tenantetl. It was in 
abjei’t ticrror, trying to crouch past with stomach close to the 
ground, when 1 shot it at fifty yards. 

contents of its stomach and others were as follows:— 
(i.) (Joat’s skin, hoof and ox hones, luoken fnigments of a gourd 
picked up near a native hut prt*suinably. (ii.) Goat or small 
l>ucU\s hoof, giraffe hones and strips of girafie skin, pared off by 
a sj\ndal-maker. fowl's feet, bits of gourd, (iii.) Remains of goat 
and ox, wild pig, duiker, rat's ftK>t, fowl's feet, and twH> hairy 
calculi. 

Three fleas from the last-named specimen proved to be Cieiw- 
cepfiaius felis and Echidnophatja larinn, Hippoboscid flies (//. 
capensis v, Olf.) were found on two specimens, also ticks 
cepliidna simiis Koch). 


F E L 11) .E. 

Acinonyx JVBATrs RAiXEYi Hellcr, 

Puma in Kikarni and Chigogo. Pocho(?) in Kisagara. (roeho 
ap()ears to be applied to the Hunting Dog and there may be some 
confusion)* llm Cheetah is not a common animal in Tanganyika 
Territory as it is in Kenya so far ns my experience goes. The 
natives are unfamiliar with it and few seem to know’ its name, 
usually confusing it with either the Leopard or tlie Serval! 

The only local skin I have seen was of quite a large Hiiimal, 
which was brought for sale by two natives, wrlio said they had 
found it dead near Kideti (viii, 22); having b^n killed by a snake 
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wliich, after an exaraination of tlie skin, I think very i^bable; 
most likely a puflf-adcler. 

The Wanyimwezi, Wanyirarnba, anil Warangi have a siiying 
that the witch doctors give a potion to the cheetah which endues 
it with sufficient courage and fierceness, and causes it to rush off 
into the bush, where it lies in wait for children and even adults 
whom the witch-doctor wishes to be rid of: the creature pounces 
upon them, lacerates them, and laps the blood, but does not eat 
the flesh, and presently leaves tlie body. 

Feus leo massaica Neuni. 

One specimen collei‘ted at Kilosa. Many others seen; the dis¬ 
tribution is so widespread in Tanganyika Territory that it would 
serve no useful purpose to give localities. 

Manes as a guide to subs|iecics ? Some lions broke into a hut 
JlOO yards from Kilosa Boma on 4. ii. 22 and killed four goats • 
traps baited with dead goats were set the following night ami one 
lion was killed; the other, ^vounded in the nose, is the “ Sj^iecimen 
referred to above. This individual had a fine dark mane, and 
was a full-grown male in its prime with splendid undauisged 
teeth. I'he other a very ohl male, manelesh, with worn and 
broken teeth, very ill-nourished, and with the spotting usually 
associated with youth or fomalas, very noticeable. 

Do lions climb trees ? At Kipera on 26. xii. 22,1 was coming 
through a lot of rank sedge almost shoulder-high when 1 saw a 
fine waterbuck on a slight eminence some two hundred yards 
away. I fired, and the bullet struck a tree close behind him and 
just below his head. I fired again, and he went down with a 
roar. At the same moment a lioness spmng from a tree and 
bounded away in full view to a thicket. My boys, who were sr)me 
little distance behind me, said that at the first shot they saw the 
lioness put her head out of the foliage and peer about, and t hey 
supposeil I was firing at lier, but with iny attention rivetteil on 
the buck I never saw her till she sprang from the tree. An ex¬ 
amination showed her claw marks, and I think she was at a. lieight 
of 12 feet from the ground and ebuut 10 feet from the buck, ujmn 
which she was doubtless just about to spidng. The tre<? was 
not qtiite vertical, and the part she was sitting on was almost 
horizontal. 

It is often said that only ohl toothless or injured lions turn 
man-eaters! follo\ving incident is a good commentnTy. A 
native woman at Tindiga, a few miles from Kilosa^ ventunng out- 
sid<^ her hut 8.ii.21, was sprung upon by a Hon and eaten in the 
mealies ecaroely 50 feet from the hut. On 11, ii. they visited 
a cattle boma and paraded round and round it. On 12.iL they 
sr|uatted oi^e on each side of a jumbe^s door, as was evidenced by 
their spoor; tliey then went off and ponnoed for a man’s foot 
through a ritA viiatl: the ocenj^ts sca^ them off by making a 
noise. On 13, ii one of them tore out a bundle of graas from 
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the side of a hut in an eflbi*t to reach the occupants, who also 
scared them off* with an outcry. On ir).ii.21 we heard tlieir 
persistence had been rewar<led, for they killed a man at Kivungu 
and ate him except for the head. They appfjared to be oluinging 
tlieir beat and making towards Myoinbo, where they mauled a 
man a fortnight ago who was rescued hy his friends. 

A scout had bc^en sent to Kivungu to set traps and was in a 
hut, when the <loor was bui'st open by a lion : a woman was 
sleeping close to the door. Ife ran outside and saw the lion 
stranding not twenty feet fi^om him, but could not fire as it was 
in line with another hut. On 17. ii. they broke into another 
hut at Kivungu, five hundi-ed yards from tlie one forced th^ night 
l>efore. The only occupants were a woman and child, and she 
srramhled to the tlinisy reed .shelf above the door and screamed. 
She told me that the Hon sto<wl in the doorway hut was afraid to 
enter. 'Hie neighbours then heat tins and lit torches, so fliat she 
was able to run across an adjacent hut. When they had gone 
to sk‘ep anti all was <|uiet the lions returned, dn^gged out the bed 
to the edge of the clearing sixty feet away and ate tlie plaited 
cords, which <louhtles.s l eeketl of human being's, and smasheil up 
the fntinewoik, which 1 myself saw early the following morning. 

On 18. ii. they broke int-o a lint Ijetween Kivungu and Myombo 
ami draggetl out a basket of beans ami ate the Ijasket; they then 
crossed some five miles of country t^ Tiudiga, broke into a hut 
there, and luwirly got a man. On 19. ii. one of them entered 
a hut before it was dark—they were obviously hungry—it was 
frightened off’and a trap set, which oiu.sed its death at dusk when 
it returned. Its companion entered a sec:ond trap a few horn's 
later, and the man-hunting automatically censed, 

1 mefvsur<^l these lions t^arefully and independently, and found 
them exactly alike with the possible exception of a half-inch 
difference in tlie length of ear.s. Both wei'e tawny, mnneless 
males in vvell-nouiished condition, presumably brotheis of the 
same litter. The one had the remains of a wild-pig and some 
grass in its stomacdi; the other hml nothing bub some parasitic 
worms, ijpngtb of head and l>ody, 67 inches. Tail 31 inches. 

Another instance of man-killing occun-ed on the night 8-9. v. 21, 
when a lioness appeared to have l)ecome desj)ei*ate from hunger. 
'Uhe circumstances as I reconstructed them fi'om the spoor and 
native stattunents were tints:—The lioness first appeared ( unseen), 
in some rank grass outsiile a native kraal, where it crouched, 
wriggletl al)Ottt, and watched a large party sitting at*ound a fire 
inside the stockade. She then rose up and, with a ** woof, woof/’ 
trotted through the doorway tmd seized a youth of fourteen b}" 
the thigh, and stai*ted back for the doorway. The jumbe, who 
was a very old man and decrepit, pursued the lioness, striking 
her with his bare hand on her quarters as she made for the 
doorway—the compound was an unusually large one. When she 
reached it the body stuck emsswisey and after a couple of attempts 
and with the persistent old still spanking her, she dropj^ 
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it, sprang over it and made oil'. The boy was quite dead. I could 
see very few marks on the body except where she had carried liim 
in her jaws. 

She then crossed the piece of waste land and came out on a 
path where she clawed up the ground considerably, presumably 
to clean her claws, or in a fit of annoyance. She followed the 
path for half-a-mile, then cut across another fifty yards of rank 
weeds, and came to the edge of a little clearing where a woman 
was sitting under the eaves of her hut shelling maize into a dish ; 
her biiby was slung on her back. Again the lionevss lay down, 
to take her bearings I suppose, then sprang upon the woman, 
whom she carried ofl‘ to beneath a tree fifty yards away. The 
woman screamed, and beat the lioness about the face with her 
bare hands; neighbours seized firebrands, tins, etc. with which 
lo make a noise, and sallied forth. They caught sight of the 
lioness crouching over the woman beneath the tree, where it had, 
without doubt, taken her to eat; at the sight of the rescue party 
the lioness bolted. This was about 7.30 p.m. The baby was 
unhurt, the mother horribly mauled. 

The animal next made for Kilosa, and on reaching the village 
of Mkwatani broke into a hut wdiere two women lived togotlier. 
It smashed down the door, which was only made of matama stalks, 
dragged the body ten feet from the door and ate half of it. 
Thei'e were six other huts within a hundred yards, and when the 
neighlwurs rose next morning they caught sight of the lioness 
crouching over her prey, she also saw them and cleared, A 
messenger bi*ought me the news soon after daybreak, and I sent 
him back with instructions on no account to move the body. 1 
set oft* on my cycle, and when close to Mkwatani another imtive 
met me with the information that the lioness had returned in 
bright sunshine at 8 a.m. and earned the lK>dy oft’ into the 
matama. I followed the trail (which whh well marked with 
various items such as a bit of gory nvg, some toes, bits of fat and 
the like) for a hundred yards, when the matama became so thick 
one could not see ten feet away, and ba«l |>erforce to make con¬ 
siderable noise in forcing our way through it, so we returned—the 
boys to make traps, while I went on to investigate the other 

kills” already referred to. At 5 p.m. an uakari on his own 
initiative wormed his way np to the lioness as she was feeding 
under a mango tree, and riddled her with bullets from a few feet 
away. 

A Hippobo^cid (i7. capemls, v. Olf.) was taken on one sj>ecimeu. 

With Lions at their Kill, 

One morning, in October '21,1 ww sitting some fifty yards from 
a watsr-hole, when I noticed a little group of animals wending 
their way through the thorn-bush towards tlie water, from which 
they were still a hundred and fifty yards. At the first glance 
I thought that they wete a Uftle group of buck, hut a second hiter 
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saw timt the lender was a niaiicd lion, followed hy another full- 
grown and four nearly fuli-giown euhs. At the liist shot these* 
made olf, but concluding that they must come to water some 
time, J had a little stockade—perhaps ten feet long hy five feet 
wdde—constructed between two small trees about fifty \ards from 
the water. At 4 p.m. in tlie aflernoon j took up lesidence in 
this litlle cage and awaited events. 

All was very peaceful exce)>t for some fift y or more doves assem¬ 
bled around the watei -hole ; at intei \a]s of ten minutes tliese took 
fright and wdth much clattcu’thw to the surioundiiig trees, but 
soon retniaied to the waterside. A large flock of guinea-fowd fed 
up to w'itbin fifteoi feet of our hiding place. Little else occuriefi 
to br< ak the monotony of our wait until (> j».m.: tliieefine eland, 
but w'itli very average horns, emerged from the thorn-bush 
sernh and came witiiin fifteen to thirty feet of the hide-up, the 
iieaiest was ceitaiidy not more than filtun feet away. "J'lu‘ boy 
had set two giii-tiaps by tlie \\atei*’s edge and had been told to 
remove 1 he ])ins. whicii he said had been done: feaifnl lest the 
antelope slioultl get caught in these, J scrambled np the palisade 
(some niim feel in height), shouUd, shoo’d, growled and wildly 
waved my anus in an effort to scare them away. The stupid 
creatun*s stood stockstill for fully two minutes before wheeling 
and t*antermg ofi‘. 

From 7 to it p.m. ] slept a good deal, tliougli constantly aware 
of the presence of liooled aniin.als in the vicinity : these ap¬ 
proached the water with great caution and then stampeded, indi¬ 
viduals passing within a few feet of our stockade on several 
occasions. I imagine it was sboitly after 5) o'clock (the boy bad 
mislaid the matches, so we could not Imve a light, even had w-e 
desired one) that I suddi nly became wide awake with a strong 
sense of something wrong, A lion was padding round the 
stex'kade and siinUling at times ; Ik* was within fi\e feet of me, but 
vainly 1 sought to pierce the daikness to get a shot. The foot¬ 
steps w'oiihl cease, but at what angle to fire J could not decide, 
and I was above all aiiAious not to leave a legacy of a wounded 
lion behind for the local natives, twelve of wlioin had been carried 
off by lions in this district in the jireceding month. These deaths 
had (K'cuiTed foi* the ino.vt |)nrt along one stretch of road aboxit 
twenty miles in length in broad daylight, so that the road was 
now taboo. 

Gradually I realised tlmt more than one lion was paying us 
attention, as heavy breathing could be plainly heard at several 
different points, and at times it seemed that some were lying 
down whilst their eompanion tried to scai*e us out. The simdl of 
tliem very strong in my nostrils; my companion, W’ho had 
wept himself to sleep at the prospect of an awful end, still slum¬ 
bered peacefully. With startling suddenness a loud grunt was 
given perhaps twenty feet away, it whb followed immediately by 
a noise of auimala rimhing straight towaids us. 1 walced the boy 
joiit as 1 was aUe to distingniah the hammer of hoofs, and a herd 
Pboc. Zool. Soc.— 1923, No, XJLVIII. 48 
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of elaiitl came sueepinj? down the liillside through the tborn-lmsh 
in a most reckless manner. The lions lying on either side of ns, 
iiowever, ro^e up and headed the mob with grunts, so that they 
wheeled at exact ly twenty feet from onr hide-up and swept on 
witli the inagniiicent abandon of a cavalry cliargc. 

Confused noises about a hundred yartls further on followed by 
a roar (such as I have heard a felled bullock in a sIaugljter*house 
give), announced that a.u eland had been (]owm‘d by other lions 
lying in wait, whilst tlie remainder of tiie herd crashed away 
through the scrub. Ilight on the heels of the herd »is they 
passed us came at least three lions, whose easy swinging gallop 
sent a shiver down my spine ; they ]»nsseil so close that we could 
hejir them panting, and on reaching the kill tlit^y made a 
variety of noises, mostly grunts of satisfaction. Then one gave 
tw^o roars, which were answered by lions grunting all up the 
valley. 

1 was greatly impressed hy the splendid organization of the 
<lrive—lions posted all along the valley to li(*ad 1 he heitl otf*. The 
iinal coup from the sigmil grunt to tlio roar of the I'east, \vhich 
had been sprung upon us, was scarce a ndnutt*. ] should imagine, 
an<] took place with such a startling suddent^ess after the 
former silence that it rather put one's nerves on edge. "I’hey 
soon began rending and feeding upon CHr<*ass in a very 
amicable way to the accompaniment of many small soumis, which 
made mo think that tliey were really a great <leal ncnrei* than 
was the case, for dayliglit revealed the kill between a hundred 
and a hundred and fifty yards ofi', so that 1 conclwled the animal 
must have carried its lioii for the pait of fifty yard.s after it 
was sprung upon - and what a beast it W 4 is! A fine female eland, 
with horns 27^ inches long (front-edge mcasiucmeut), heavy in 
<ialf, which must have been very near birth to judge hy its hoofs, 
which were all that remainetl of it. Ail the moat excepting tlie 
head and legs had been eaten, the legs being still attache<l to the 
skin with some of tlie backbone and bix»ken basal jwtiona of 
the ribs. 

To return to the lions, however. Following the roars ami their 
replying gnmts, can»e the lions themselves in ones and twos, 
grunting all along the w^ay, ami many of them passing close to my 
place of concealment. Tliough a gentle rain w^as now falling they 
presumably smelt me, for several w’ould pause for a moment before 
padding on to join their comrades at the kill. What astonished 
me w’os the’V^good behaviour, an almost entire absence of growling 
and snarling, incirely the munching, lapping and tearing of food, 
find the small grunts of satisfaction already alluded to. About 
an hour later—so it seemed to me, but I may liave been wrong— 
a party went down to the water, which was only fifty yards 
aw^ay, and the sound of lapping was very loud; then some indivi¬ 
dual found the traps (these were set but the pins not removed)i 
which they growled at end diugged about, together with the heavy 
tree-trunk to which they were chained, in the most astonishing 
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way. On hearing tlie continuous rattling of tlie chains and the 
growling, we congratulate<l ourselves on Ijaving got one lion at 
least. 

They presently returned to the kill to discuss dessert, and dis¬ 
cuss it they certainly did, growling, grunting and snarling as 
tliey crunched the hones, whicli tliey would drag a vs ay and eat by 
themselves: soiiiewalktal about and grunted. Thisclisconcerting 
commotion eoiitinued till a couple of liours before dawn; there 
was one interruption when tw’<» lions came along the ridge 
forming oui- sid<‘ of the valley and gave a peculiar sing-song call 
that I havenev(*r heard 1 rum a lion before, and strongly reminded 
me of the cry of a- hunt ing-dog ; this was answered by a lion at the 
kill, which left tin* kill and walking past us, calling t he whole time, 
joined tli ^ f>theis on the ridge above, w'hen they all went off in 
the directi<ni taken by the moh of eland. 1 imagine tlie peculiar 
cry of the lions was a call to come and join another hunt. Not 
long after this a lion came hack to us and pattered round, lay 
down and brtMthod hard. Though we were having occasional 
dashevs of lightning and a good deal of thunder tlie <larkness 
was alisoliuely impenetrable, and while listening for further ino\e- 
moiits on the part of our visitor, 1 fell a.slet?p. 

When 1 awoke dawn wms breaking, but still the light was too 
poor to HBo a ride sight. J jumped up, and crept silently to the 
side of the stockade nearest the kill. For a niomcnt 1 saw nothing, 
tluni in tlu‘ grey light J made out a lioness stamling with her 
wliole dank exj)ose<l not tifty 3 'ardsavvay, she was looking tow'ards 
the water. 1 turned round and whispered to the boy to hand me 
ihe ride, our qua iters being somewhat cramped: in doing so, ho 
made some small sound wdiich cuinsed tho lioness to spring round 
facing nm and growl, at the same moment a very small cub came 
racing up from tlio waiter's edge, and the }.>air of them trotted otX' 
immediately and ohli(|uely. 1 had scarcely time to thrust the 
muzzle of the ride through the fence and take a hurried shot 
after them, before tliey were lost to sight in the maze of thorn- 
hush. Tho hoy scrambled up the tree which formed one end of 
the stockaile. and said that he could see a big maned lion making 
olf from the kill, which w'as hidden from our view by intervening 
tliorn-busb; he was already a long way oft\ being doubtless startled 
by tlie shot. 80 , after all, w^e returned to camp empty-handed, 
but not regretting a very int-eresting experience. 

FeLIS EAlintS SIJAHBUCA Neuiu. 

Two .specimens gun-trapped with *22 at Kiiosa. Like the last, 
the Leopard has such a wide distribution in Tanganyika that to 
record localities seems but a waste of time. 

Native names seem to be generally derived fixim the Kiswahili 
Ghui; in Kinyaturu, Mui; in Kisukuma, Sui; in Kikami, Duma; 
in Ohigogo, Biiwi. 

Both the above-mentioned specimens were immature—viz., 

48«i 
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male 462. 4^(5. 82. 44 mm. and female 1092. 7ii7. 220. 77mm. 
A larger male luea-sured 1240. 660. 240. 73 rnm.. and female 1141. 
6»*)9. 217). 76 mill. 

Tlie latter, being also a comparatively young animal, bad only 
two fcrtiises (Kilosa, 20. ix. 22), of wliicli the male weighed 
^ pound and measured 217. 110. 42. 10 mm., and the female 
206, 107. 39. 10mm. The coloracion and spotting most distinct 
in front of ears, where hair was quite w^ell developed, spotting (no 
coloration) distinct all round area between front and hind limbs, 
both belly and back, also on tail. Ko s]»otting on fore-Hir.bs, and 
only on the outer basal portion of hind-Uinbs, 

At Kilosa the staple food of the* leopards would .appear to be 
balloons, Mx‘S. Turnley was fortunate enough to see a leojinrd 
carry off a baboon at 3 p.rn., onl}’' 200 yards from her bouse. 
The baboons mobbed the leopard, which made off towards tho 
hills. By day, however, tlie baboons oi e generally masters of the 
situation. On one occasion, a native rejx>rted baboons mobbing 
a leopard witliin a <pmrter-of-a-mileof the honsc, ami on arriving 
at tlie place 1 .saw the leopard was 60 feet up a tree. 1 had two 
shots hill missed, the second striking th^ limb on which the 
leopard was crouched among the foliage. 

Another time 1 had sent out tw*o collectoi's in the morning, 
when one returned reasonably excited tf) .sjjy tliat they had Inward 
a gr€^at out-ciy of baljoons on the opjiosite slope of a small locky 
ravine, and on going nearer to see what tlse uj>roar was about, 
they saw four old hahoons surrounding a leopard and striking at 
it w ith thoir hands : a.s surely as the leopard turm?d on one he 
wouM be fiercely attacked by those behind, so that he w^as very 
much at a loss to know what to clo and sought refuge beneath a 
bush. The one boy iiad rtunained to watch tho pi\K‘eedings 
whilst the other brought the ne\v.s. 

We liartened to the s[)ot, which was fully half an-hour distant, 
only to find that there was no boy or liaboons there. jVIy com¬ 
panion was inclined to think that they w’ere romancing, hut 
having come so far, he crossed the ravine or donga lower down 
and went to the place where the alleged fight laid taken place, 
1.remained on the near side. He called out that the 8}>oor sjioke 
for the truth of the boy\s statement, and easily traced tho leopard 
from tlie bnsfi to the donga, on the edge o/ which the baboons 
bad collected and torn up the turf in their fear, wrath, and 
excitement. My companion said it was obvious that th<^ figlit 
had gone on, ssh fhe baboons would not have left the leopard in 
the donga, but just to make sure, he ordered the Iwys to t]»row in a 
shower of stones. The next minute I calleil out homething, and 
there was an angry snarl in the bushes on tlie edge of the donga 
not ten feet from me, and the grajss swayed. The leopard, dis¬ 
turbed by the noise on the far side and the shower of stones, had 
l»ecn coming up when my calling out had turned it. We beat 
down the gi*ass and found its qK>or on the spot Where the grass, 
had been set in motion, TISie don^ we subjected to a terj’" 
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tliorong]) soarcl), l)iit owin^ to tJie anioiuit of cover tlie animal 
got away. 

l>(>4(.s would seem to b(‘ the next favourite ai ticle <jf diet, one 
was taken oti’the verandah of a liousc near minr. At oa.ni.one 
mornino’ 1 was awak(‘netl bv a v<My hoirid noise, ratliei like cats 
(jiinrivliin;^^ Imt dvinginva}' in a moan foilowo*} by seveial other 
moans. Jt was <nily sixty feet Irom tin* honst*, ami J lan out 
with a lantern, l)iit <-ouId see nothing. 

My neighbour’s dog, a biggish animal, uas in the habit of 
corning to this ►pot on 111} patli to relieve itself e\ei\ njoinin;^, 
and the leopard had no doubt become a^vare of this. My boy 
took np tlie .spo-*r and traced it for two hundre^l \ardh into the 
rubber p^lntaM<)!^ wlierc lie found the dog with only om- Imunch 
oaten. Mr. (k K. M. Swynnei-ton sat up Iw this ami ^aw the 
leof>ar<l as it i-etnrned at dusk, Imt the leopard M cdiig linn also 
nmde off ladbre he liad time to tire. 

(ioat-s nifikt^ a very effective bait for leopard tiaj.s, hiit on one 
ocoa.sion, tlie setting of the string being too slack, a lco[)aid \\as 
shot dea<l just as it.> jaws closed inl^) the goat/s skull so that they 
both ilied siiunltaneon.sly, the Itopard not even opening its jaws 
whicii had {leiietiated to tlie hmin. Kemains of goats were found 
in the stoina<‘hs of .several leopards. 

nuslibiK'k are often killetl by tliem ; in the case of one old male 
killed in a dongJi (21.xii.20), it could be plainly seen that the 
leopard had sjirung on its hack and clawed its tlnoat. It only 
ate from the haunches, but tlie next night rcturneil, dragged the 
body twelve feet away, and made another meal from it. On 
another occasion a gin was set on a path imu*h fretpiented by 
leopards; a female bushhnek was caught in the gin, and the 
leopard killeti and ate part of her. A native going to examine 
the gin in tlui inoi'iiing brought the remains of tlm biishbuck 
hack to oat hiniMdf, hut w\‘is made to return it. The leopaid 
returned, adroitly avoided both giiiS wliich had been r< set, and 
dragged the carcass half-a-iuile away up a donga. The hoy took 
up tlie spoor in pouring rain and came on the leopard, which gave 
a snarl and made off. 

On the Weinbere plains I came on two instance.^ where leopards 
or a leopard had killed impalla ; in one ciise a male, and in the 
other a female. At Kipera, between 5-11. ix. 22, leopards kiilebi 
a male reed buck, a calf eland, and a Lichtenstein’s Imrteheest in 
calf, a foAv days later another reedhuck. In the oise of the 
liartebeest it might have been the work of lions. 

At times they will tackle porcupines. An almo.st full-grown 
leopard entered a hut at Tindiga, where it was shot by n native, 
who brought it to me in the flesh. It was in a most frightful 
condition, covered with sor^, fi^om one of which 1 recovered a 
biH>ken portion of a porcupine quill. On its neck was a bare 
patch a foot in length and two inches broad in its widest part; 
the patch was hard dried skin and may have been made by the 
leopard clawing at some quilLstumps left in the skin. 
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Thib was the second leopsrd in a hut at Kilosa during the 
week, for a native awaking to hear something moving about in 
his lint, jumped up and got a cuff from a leopard as it maile off. 
It had doubtless eutemi in search of fowls. Two daya later, on 
the same Otto Estate, another man heard something in a bush 
near his hut, and calling some friends began poking about, with 
the x‘esult that a leopainl sprting on him, clawed hisshouldeisand 
breast quite unpleasantly, and made off ns suddenly a« it arrived. 
I imagine that the man anticipated a buslibuck and surrounded 
the bush with his friends, so that the leopai<l acted in self-defence 
and the man got more than he bargained for. 

Unless cornered, or womKle<l, it is unnsual for Tanganyika 
leopartU to molest people. When at Mdjengos (7*3:. 22), tbo 
jumbe came to me aiul said that a Icopaid, which had been 
mri’ying off a lot of fowls of late, had the night before sprung 
on a sleeping child just inside the door of a hut. The animal 
dropped the youngster almost immediately an outcry was raised ; 
it seems possible he mistook it for a goat, though I heard of 
another well-antlionticated case whei*e the family w^€*ie sleeping 
outside the hut on account ot mosquitoes, and a leoparfl carrie<l 
off and ate a child. In lioth instances, the leopards were killed 
by Game Department Trappers. At Kisanga, in Kilosa District 
(ii. 22), J beard of a w’onmii who was wwkiug in the fields being 
sprung on by a leopaid and so badly mauled that she die^l shortly 
afterwards: the lecpard was killed by a man who came to her 
rescue. 

Parasites taken from the one young leopaid included a fly 
{HippohoBca mpemia v. Olf.), fleas {Ctmoee^^im fdi»)i two 
•species of ticks {Hanfimphy^tulis U&ehi and tlhipimphfd'WiL simns 
Koch), and worms {Phymltfpiem prmfmikiU$ v. The 

second leopard had nematodes (GaeAcMve ep, feJUiales) in ite 
neck. 

PbIiIs CAPBKSia HiKnEi Wrought. 

Kiaongoduma in Kikaroi and Kipogoro, Kijongo in Kisagara 
and Kiswabili, NxuU in Obigogo, and Mmi in Kiramba* 

Four specimens examined from Tindiga, Kilosa, and Sagayo* 
The largest male measured flOO. SCO* 158. Wmm., and femalo 
070* 200.170* 77 mm* 

At Kikm on 12# vii# 21 some natiires cutting grass disturbed a 
sertral, wbidb jolted up a tree leaving a large kitten at foot 
of the trecw Tais was brought to me and commenced to take 
mdlk at 00450, first from a spoon, and tlieu going to a sauo^ of 
its own acoord* It and olaiaoda good deal when aopnoacbod. 
hut ttet it had been dirspeinlMg with a oord rmlmd Us 
A ^ ^ umAmm at# A mmtth il 

0*11 npNOi *if»k 
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uttempting to reach the bait of byrax meat only a hundred feet 
from my tent. I got up at 4 a m. i;vithout having heard theahot 
and sent a boy to remove the gun, giving him a lamp. He found 
the gun had gone oif, and stooping over the gionnd followed the 
Hpoor, when (he said) an animal menaced him just as he caught 
sight of its wounded mate—the lamp cliose this moment to go 
out 1 Ho cried out, ami came running back very fiii»hteiied under 
the impression that thei^e were two leopards, 1 then went and 
shot it through the head, it having dragged it^df some fifteen 
feet from t he trap. 

Its stomach contents consisted of a greai iranv house-iats 
(S,f\ cdexandrinus)^ and the remains of a skink (A. JhmiHh), 
My capti^ o serval sliowod a marked preference for chicken moat, 
thougii it would take vegetables at times. Tlio stomach of 
anothoi wild soiwal held nothing I ut grass, possihl} seiml after 
it had been trapj>ed, aa it w'as gin-tiapptd. Anothoi was killed 
onteiing a gun-t rap baited with a live goat; aiiolhor was 
transfixed hy a natives sjiear as it was eating the native's fowl— 
it was ill veiy loan condition, winch may amnint for it hunting 
fowls in da> light at Ti p.m. 

I imcountoiecl a serval at (Jlmn/urn at irid-day on one occasion, 
the sun being at full strength at the time. The animal was in 
the road, which was hedged in hy aloes so that it could not easily 
escaiie, and J chased it for some way on my c\cle. Seival were 
several times disturbed in long grass countly, hut they are Aery 
active and get \y almost WKire one lias time to shoot. 

Twenty tieas (Cienore/dtahis w’oro taken fiom one specimen,, 

which way also ulliicted with ticks (Jhemaphysahs leachi). 

Feus oore^ta I'oam);*: Schwann. 

Kilenga in Kikiuni, Kimhuru in Kisagara, M\ugi in Chigogo, 
Titu in Kinyaturu and Kiramha; Paka wn pon in Kiswabili. 

Ten sfiecimens fioiu lionga, Koudoa, Tindiga, Kilosa, Dodoma, 
MdjengoV, and Mlali s. 

The liii‘gest male iiHuisured 583. 285. 1.33. 61 nmi., and female 
530. 308. 120, GOinui. Taildengths «eem to vary considerably 
and not in eA^en ratio with the body-lengtii. 

In the sandy thoni4>ttsh countiy (Dodoma to Mtrdis) the (his. 
weJi’e of a very [mle type, and I was inclined to think, after 
comparing the four skins with the six from KiJosa ilbtrict, that 
they indicateil a pale type* Just before 1 left East Africa, how- 
eirer, Oapt. Oodman shot a vety pale example at Kilosa, almost 
in the wliere 1 had ohtaini^ some of the daik ones: it Avas 
quite indistinguishaye from the thom^hiisli type. 

The dark wild cats are typical ivild tabbies, mi undoubtedly 
iaterbveed #ith domestic <Ms et times* At Kondoa I was shown 
a Uttet* of ai& blind kitteue undm* h p0e of on the outskitts 
of an ^ ^ Mtlwe all black, and four tawny- 

9?ne boueo.eal of owimr ef Idm frkntation was a black 
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tom. I was called upon to shoot a brother of this black tom at 
Kilosa, which had been out fighting one night, aud came Itome 
with the brain exposed and very much scratched ; presumably be 
had had a dispute with a mid cat as there were nO tame ones 
4inywhere near. 

Most of these cats were trapped whilst attempting to got at 
fowls. The stomach c<mtent8 were:—(i.) fowl and grass; (ii.) lot 
of grass ; (iii.) bodies of skinned birds; (iv.) two rats and a bird’s 
feather; (v.) a rat (i?. r. alexmiulrinits) ami the remains of a fowl. 

There were sprew-worms on intestines and in viscera of one 
Tindiga specimen, but these were not presorved. 

Lynx oaeacal nitbiccs (Fisclier). 

Simba wagi in Kikami; Simha inweng’we in Chigogo, 

The East Afrii!i^ II Lynx is generally referred to the above i-ace, 
so I have ventured to put down the Mi))species, though no speci¬ 
men was obtofried, I saw one skin from Itiiiuha in Manyoni 
sub-district in the possession of a friend, und the oniy one seen 
besides was one offered for sale atShanwri, which had presumably 
been killed in the Mwanza District, The nativ(»s state that these 
animals iuint in parlies of five or six but that they aiv rarely 
seen. 


UNGULATA. 

B o VI n AC. 

? Bos CAFFBR UAUCLIFFEI TilOS, 

Two specimens, a male from Myombo and female from lllugttru 
Mts. Very common at Kilasa and throughout tlm district, they 
frequently taster the Otto Plantation and have l>eeu aeeu within 
a few hundred yards of the houses. 

My native collector, Salimu, shot the cow with a 12-lx>re gun 
in circumstances of sufficient iuterf^st to justify my repeating 
them here. Buffaloes had been doing damage in a sham ha on the 
mountain-side, and the owner of the plot spent several nights 
guarding liis crops. He was only armed with a spmr, and on one 
night wjis chased by ayoung cow ^he may have attacked the animal 
first), the native clambered on to a rock, and the angry animal 
fumed at the base of it attempting td reach him : he leaned ov«r 
and stabbed it jwith the spear about six times along the spine, 
the spear baixly penetrated below the skin. The animal did not 
leave the shamba with the rest of the herd next morning but 
lay tip in the mtama near a path. It charged two native^ 
throwing them down and sticking its horn into the side of one, 
but tlie boms being short not much damage was done. 

ICnowing nothing of this, Salimu was returning from cotieeltef 
birds the l^lowing morning wiien Jumbe Magotna (Ihe ImM 
headman) eabte rmining towards Mm along mth and 
ihtoa Ime. Salimu eallw ont to 
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what was the matter, and hardly had received the reply ‘ Buffalo ’ 
gaspe.'i oun l)y the somewhat winded jumbe, when round a bend 
in the path came the infuriated buffalo. Saliimi states that he 
jumped up on a rock some eighteen inches high close to the path, 
and as the animal came for him ho fired tlie onlyclmrgeof S.S.G. 
w’hich he Inul full in ityS face. The animal stoppetl and shook 
tlie blood froin its face, aiid profiting by this interval Saliinn 
essayed to clamber into the jiiml)e’s tree, but before he bad made 
goo(i bis .spat the buffalo butted the tree and near ly succt*eded in 
dwlotlging him. As soon as he was firmly seated he took the gun 
from tlie jam he and loaded it witli Xo. 3 shot, wliiidi he lilted in 
the animal's face every time it came biick. In all he fired at it 
six times before it drew off, swayed, and finally fell. 

An examination of the skull shows that the S.S.G. sma^hod 
a large hole in the frontal hone ; the shot was very clo-^e. so tliat 
the animal must have been nearly on to him when he fired. The 
skull was pittetl with No. 3 shot m every direction, most of which 
did not penetr.atn, hut J imagine some entered by the liole already 
made by t he S.S.(h, and the animal nminly succumbed to loss of 
bloorl from the first charge. 

BdBALTS COKEl WEMBAEREJfSlS Zuk. 

A single male (18G0. 370. 520. 200 mm.) from the Wembere 
Plains near Dombolo, 9, xi. 21. 1 use the above, possibly invalid, 
subspecific name as tlds Tlarteboest is from the tyi>e-locality of 
this allt'ged raca*. 

IhTUAUs i.iouTENSTEixi Pcters. 

A male (1900, 432. 513. 210 mm.) and a female were shot at 
Kipera on 8. ix. 22. The latter held a female hrtns (030. 220. 
260. 90 mm.), ami 1 collected twerdy maggots of a bot-fly 
(non det.) from tlie liostiils of the adult. The species is quite 
common at Kipera, the largest herd numbered perhnp.s twenty, 
but they usually go in parties of five or six. When a suitable 
thicket*is found in which to rest, they return to the same spot 
day after day. 

JIamalisctjs KOBttioxTM JiMELA Matsch. 

A male (2230. 370. 435. 190 wm.) and female (1B90. 360. 435, 
190 mm.) Topi were shot at Bagayo on 3, xi. 22. This must be 
very near the type-locality of the subspecies. There wen' two 
other adult females with calves running to heel with this bull; 
the female shot was the smallest of the three. In its stomach 
were griib-like parasites. 

OoNNOClL^TlCS TAURINUS TAUiuircs Lyd. 

Nyembu in Kikamif Kisagara, and Kiawaluli. 

A single male Wildebeest (2880. SSO. 480. 225 mm.) on the 
Mkata Plains, 18* ix. 21. It wes awmpanied by four females. 
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Cbphalophus melanorheus scHUSTKiii Matsch. 

Sesi in Kikami. 

A pair of Blue Mount#iiu Duiker (c? • 610. 190, 88. 50 rrmi. 

2 . 670. 180. 60. 55 niui.) wore killed by nativen in tbeir gardens 
at B^^gilo, Ulugiiru Mts. 

Cephalophus GJUMMi suiBENSis Wrought. 

Funo in Kikami, Kiaagaia, and Kiswahili. 

A single pair of Duiker were shot on the hills behind Kilosa 
during Deeenil>er 1920 (d* 625. 100. 225. 100 mm.). They 
are quite common, bin. owing to the long grass and the quickness 
of their hearing, ^s ery difficult to procure. 

A fly {ITippohosca capensis v. Olf.l uas taken on one of these 
Duikers. 

Oeeotragus OREOTRAoi's scuiLLiNGSi 0. Neuiri. 

Ngulunguhl in Ivisukuma and Kiraiuha. The Iviswahili name 
for all Klipspringers, viz. Mbusi mawe—the gttaf of ihe rocks— 
is in general use however. 

Schillings’ Klipspringer was met with at Mtali's and Sagayo, 
a pair being obtained ( ^ . 630. 35. 190. hT) mm.). Wiien feeding 
among the bushes at the foot of their kopjes in the early moriung 
they appear boulder-grey, and may easily i>e mistaktui for J >uikers 
if not e.vpected. 

OuREBIA COTTON! TllOS. 

A single male of Cotton’s Oribi {770. 70.200. 150 mm.) was 
shot at ^gayo on 6. xi. 22 in grassy maiombo and thorn-bush 
country. , 

Baphiceros oampestrxs NEtJMANKi Matsch. 

The subspecific name is given on geogiaphical grounds, for my 
specimens combine key characters of several l aces of M. campes* 
tiri$ as given on page 149 of vol. ii. of the ‘ Catalogue of Ungu¬ 
lates.’ They have (i.) a dark coronal mark, (ii.) a dark brown, 
triangular nasal spot, i iii.) a white ring round the eye and much 
white on the oi*al margin, lips, chin, throat, and inner surface of 
the limbs* Having compared them with skins in the British 
Museumi it seems very douhtfui if some of these races are 
sound. 

Three specimens of Steinbuck from Shan mu and Sagayo, vu* 
male Adult (909. 50. 209.105 mm.), female adult (855. 49. 20®. 
10® mm.), and female immature (S40. 40« 190. 91 mm.). The 
latter , was kept in captivity for three months and made a 
charming pet. It was only given milk, and grazed about 
itself in the vicinity of the cam|p. When it wanted milk ft need 
to attack the hacks of the native^s kueea with 
aeeoxnpaiiied hy ]bi»d sucking wouW 
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attended to. Jts death was solely duo to tlie stupidity of a 
porter, who was carrying it and look no notice of the little 
creature strangling itself. 

liitYxciioTJiAGUS KittKi XYIK.E Heller. 

Iviziniba in Kisagara, Ohiziinba in Chigogo, Sala in Kisiikuin.a. 
P;ia for all Dikdik in Kiswahili. 

Eight males ami six females wei-e shot at ^Vlhala, Igulwe, 
Poonm* Mtail's, IJsurwe, Usshora, Ukigu. Mkalauia, and »Sagayo. 

The largest male measured 725. 41. 200. 80 min., and hugest 
female 700. 50. 210. 80 min. They show a good <leal of variation, 
particularly as to the presence or absence of white spots upon the 
legs. 

At Igulwe a female was shot on 7. ii. 25 which held n small $ 
ftelus, measui ing 85, 4. 22. 6 mm. The Usshora sjiecimen was 
caught by a dog, and J imagine may only have been drop[)ed that 
day (50. x. 21). It lapped milk readily, but <lied on tlie night of 
the second day though excreting normally. At Mbala on 27. ii. 25, 
an immature male, whose horns were just sprouting ( cj . 580. 55. 
175. 70 nnu.), nmnaig Mith its mother ( 2* dOO, 50. 105. 
75 mm.), who appeiiral to be still uiirsing him. 

Tiiese little buck are quite common throng)lout the Doiloma 
thorn-bush country, often in plact.s where there is not a drop of 
water and the vegetation apparently dried up. I'hey have a liabit 
of resorting to the same spot to relieve themselves, as a civet does 
also. At Hiij^ida I came upon a place where both these animals 
had been using the same spot for several days at least. 

Tlie Pooma. specimen was heavily infested with tleas, wdiich 
have been identified as Cienoc^phalns felis and wklis. 

liBorxcA KEDUNCA TOiu Heller. 

Tohi in Kikaini and Ki.swahili: ISThobe in Kisagara. 

Though lleedbuck were comj>aratively common a few miles 
from Kilosa, 1 never shot one, and the only specimen obtained 
was the skull of a male shot by Oapt. I'urniey on 28. ,\ii, 20. 
Reedbuck w^ere several times found wiiich had been killed by 
leopi\iHls. 

Kobus EiAiPsip&yaiKus Osg. 

Kuril in Kikami and Kiswahili; Nhuhi in Kisagara. 

A male Waterbiick (2110. 300. 490. 210 mm.) at Kipet^ on 
20. viii. 22, and a female (1750. 340. 470. 2(X) mm.) fi*om Mkata 
River on l.ix. 2L The latter had a very minute fmtus. One 
was found that had l>een killed by lions ne^xr the Simbiti River. 

JSrvcBEos wSihAUTm Iuaua Matsch. 

j^alk in Kinyiii^turu mi Kiswahili; Mpalla in Kiiamba. 

A male Impalk Ifom&iigamgtxsu on 2.x«21, a femle (1040- 
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138. 142. 130 irnn.) from Mbulu’s held a large fmtas on 14. x. 21, 
whilst anotJier female shot at Sagayo ou 3i.x, 22 held a very 
minate one. Large herds were met with on the Mkata Plains 
during the dry season. Two instances of Impalla being pulled 
<lown by leopards on the Wembere Flats during the dry he:iKon 
came under iny notice. 

(tAZELLA THOMSOKI Giinther. 

Lala in Kisiikuma and Kiswahili. 

A single male Thornsoirs Gazelle (1165. 245. 350. 130 nan.) 
from 8anga, and six females from Ndngnyu River, Banga. and 
Mwadira, of which the largest measuretl 1160. 200. .350. 
120 mm. Of the two females from ^Iwadira, one had a l>ack- 
turned horn nearly growing into the skull iKJtween the e«i>, 
whilst tlie other had a horn missing. 33iis latter held a fo»tus 
*(19. X. 22), as did one of the Banga 8|>e^cimens shot on 16. x. 22. 

HlPPOTRAOrS EQtJIXrS LANGHELDI Matsch. 

Kj'longo in Kiuyamwezi, Kisiikuma, and Kiraniha. Komugo 
in Kiswahili, obvdoiisly a borrowed and corrupted name. 

Roan were met with at Izikisia near Tabora (Tabora being 
type-locjality of the subspecies), MIewa’s in Mkalamn, and Sagayo 
A piir were shot in the last-named locality, where the species is 
quite common; herds numl>ered from five to tlurty indivklnais, 
one or two herds being met with daily. The male mensuw! 
2240. 480. 600.200 mm,,and the female 22B0. 430. 480. 282 mm.; 
the latter held a foal nearly ready to drop (d, iimn. 760, 180. 
330. 138 mm.), which was somewhat of a suiprise «« the males 
were running with the does. 

In the stomach of the female were tapeworms kepaiica 

WolflThugel) and nematodes (Selaria labiafo^papilUm Alchs.), 
xvhilst microfilaria of the unsheiithed variety appeared in bkHnl- 
films. 

Hippotragus NIGER ROosEvsxTi HeUei% 

A single female (injuring 1900.350. 350. 210 mm.) was shot 
on the hills behind Kilosaon 20,xii. 20. There were some thirty 
animals in the herd. A larger herd was met with at Mkata, 
whilst single indiv^iduals were of common occurrence at Kjpera. 
Tabanids were present in large numbers on the animal that was 
shot, but no tsetse. 

TrAOEUPHOS SORIPTOS MAtSAlCOS ifeum, 

Mbaia in Kikatni and Kisagara. 

Bitsibbuok are very nutnerpus at Kflosa, but only a pair 
shot, the maJe with a shot-guh fronri the ireraiidiili m the 
A female was shot on the b^ke of thte Simiyn Bit» on 81, e; 
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which been referred to this race thougli the two skiu.s are 
very dillei^eut. 

Measurements of Kilosa J 1170. 180. 340. 130 mm., and 
Sfigayo 2 11 HO. 150. 335, 140 mm. In tlie latter was a fceOd 
female. 480. 08. 180. 70 mm. 

A male Avas found detid in fine condition, and I attiibute its 
death to the hite of a pnff-adder, tliere being a i>nnetine on tlie 
hnuncln the ))lor»d was tluid and inneh ha‘morrl)age about the vent 
(Kihoa, iii.‘21). Another Avas found in adouga. that had been 
kille { b> a leopard, which had sprung on its back and bad been 
carried mm\w yaids by the buck—a very old male. Setting gins 
for leopar<}s on patlts frefjuented by leopards is not altogethei 
satisfactory, as T know of two instances in wliich buslibuck 
.stepped Into the ti‘aps and were caught; in one (>f these cas(‘s 
tiie ieopird added iirsult to injury by carrying oil the buck. 

Sum .F.. 

Chi(»iHoroT.\AU s ciioiiiopuTAMi s D.KMONis Major. 

Xguruwein Kikami and Kisvvahili; Ngubi in Ki.sagara. 

A count: male (730. 305. 235. 120 mm.) Bush-pig was shot by 
Uiv collector in rank grass into which the native liad forc(*d his 
wjiy to pick up a monkey. A large pig wliiclt accompanied it 

mother) atternptetl to urge it away by rending its belly* with 
her tusks. an<l inflicted no fewer than twenty-three large cuts as 
fthe endeavouivil to push it fdong (Tindiga, 28. i. 22). 

]Vrr.s. Billinge, of liir.ga, wrote me that the wild pigs of 
Bumndi appear to be a smaller race, very fierce, and tljat “they 
play havoc with dogs.” She sent in a half-grown one w’hich, 
ianiig cemhued in a loom, .sprang up around the walls to a height 
of two feet clear of tlie ground and eventually killed itself 
(o . HOO. 240. 180. 120 mm.). Three other captive young one.> 
die<l ns a result of being exposeti to the sun, anil one of these 
wddeh I measured was cf • 4r(W). 135. 110. 65 mm, (Kilosa, 
l.ii.22). 


PriA(^(K;n(EiiUH ACTHioricus MASSAK'US Luunb. 

Ngiri in Kikami, Kisagara, Kisiikuma, and Kiswahili. 

Four Warthogs were shot at Bagayo, of which the largest male 
measureil IIU). 360. 210, 120 mm. and was plumbeous in colour. 
A female (1220, 350. 195, 119 mm.) shot the same day was 
bri(‘kisli red. A few days liefore (2. xi. 22) a plumbeous female 
Avas seen accomj>auied by three bright rufous young ones. 

On the jM kata Plains one day I stood face to face Anith a Wart- 
hog at about a hundred yai^ds distance and mistook it for the 
gnai’led roots of an overthrown tree; a second Warthog standing 
immediately behind the first, but with its head down, helped to 
foster the illusion of a fallen tree4nink. 

The Sagayo spemmens were swarming with tsetse {Ql<fsdna 
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Hwyiimrtoni Austen), and had many worms (Aacarie lurubricoidedi 
L., young 5 ; (EHOpfi^gostomum sp, n.) in their stomachs, but 
blood-smears taken from them gave negative results, 

E Q u 11> 

EQurs QUAOOA cBAWSHAVi de Wint. 

Punda milia in Kiswahili, Sangeri in Kizungwa, Nhyenie in 
Ohigr)go, Nguo in Kiramha and Risukiima. 

Tliree specimens were shot at Mtali’s, Simhiti River, and 
Saga)'o respectively. Tiie Mtali specimen was a very old male 
(2470. 470. 525. 190 mm.), the Hagayo female moisured 2400. 
430, 520. 170 mm., and was carrying a foal verv near birth 
( $. 1030. 220. tm. 105 mm.) on 2. xi. 22. 

'rhero were maggots in her stomach, a large tapeworm {A tio- 
2 )tocephala rhodestensis York. South.) nearly an inch wide, and 
nematodes {^etaria equina (Abildg,), o Xh© Mtali mule had 
worms [(^rossooephalus tmdparns (hiw^t.) $ and Sirongplm vul¬ 
garis Less. 5 5 , and /S’, ashii Hlgr. 6 6% with numerous (Estrid 
lavvje in its nostrils, and scores of ticks (Jw/z/i/owma sp., Ifyfd- 
Ionia m/f/ptiiun var., and lihiptce^dudus evertn Nn.) about the 
anus. 


ElEP II A NTin.«. 

Elkpijas AFIUC anus kkockeniuoket Matsch. 

Ndoo in Kinyatiiru. 

A fact worth recording was the appearance of four Etephnnta 
some 200 yards from the Boma at Singida at daybreak on 6. m. 22. 
The country is for the most part open rolling downs with 
occasional rocky kopjes here and there. It was surmised that 
the animals wandered from the western fikle of the lake west of 
the Boma, where Elephant are known to exiist in the dense but 
low thorn-bush scrub. They drank at the lake east of the Boma 
and lost their way. They were fii'ed on by the native police at 
the Boma, and the male was wounded, he was followed up and 
killed in a native garden some five miles north. He measured 
ten’ feet at the shoulder, and his tusks weighed about 40 lb$. 
apiece. One ear had a curious long tail about 8 inches in length, 
doubtless caused by some injuiy'. The other ear, which 1 pre¬ 
served and which is now in the Game Dept, OflSce, had two holes 
in it as if made by bullets at some time or other. Presumably 
I am correct iu ring it to this race, 

’ Pkocavuhas, 

PaoCAViA BEUCEi PEiTTwiTzi Btauer. 

Mhioibi in Ohigogo, Pimbi iu ^ioyaturu, Pimbi is also thB 
Kisw^ahili name for all species of 
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Mdjen^^fo’s, Mtali’s,and Tabora.. Hkins from Dodoma and Tal>ora 
referred to /^ frommi in my last notes have since been referred 
to this race. 

Largest male 450, 0. 64. 35 mm. ; largest female 470. 0. 60. 
32 inm. Pregnant female with two minute f<etu?»ps at Gwao^s 
on 10. X. 21. Another also with two fretuses at ,Mdjengo’s 
on 24.x. 21, and two very large fmtu.ses in a Tabora female on 
18. xi. 21. 

Like all tlie oilier hyracas their stomachs contained finely 
masticated, bright green leaves of the shrubs which grow about 
the bases of the rock^" kopjes where these ci'eatures dwell. 

Fleas {Xenopsylla isldk) were very numerous on the Mbulu 
s[»ecimen. 

PnoOAViA BiUTCEi MATScuiEi Neumann. 

'Fvventy sptsnmen.^ from Shanwa suid Saga}0, where they are 
very abundant on the rocks, and at the hirmer jdace ‘ barked ^ 
loudly when approached. 

4'he largest male measured 530. 0. 75. 30 mm., and female 
54.5. 0. 67, 30 mm. Three of the Shanwa females held minute 
mnlnyOwS on 20. x. 22. Tliero were three in one and two in the 
others. The sttiinachs of those examined were clean. 

1 had a young male alive for a. fortnight, wliich fed irndily on 
green stufts and allowed itself to be stroked, but w;i.s very nervous 
of shadows and of being smhlenly approached. It succunil>ed to 
a severe hailstorm. 

Piio< AVIA TEuauoLA SCHUSTEIU Biauer. 

Mhclelc in Kikauii. 

Six specimens from the Uluguru Mts. Largest male 605. 0. 
77. .35 mm. The largest female iloes not exceed the measure- 
men ta of the om* i*ecorded under Procavia sf». on p. 67 of my 
earlier paper. The youngest female taken this time measured 
240. 0. 45. 20 mm. 
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3G. Obsorvations on the Development of the Sympathetic 
Nervous System and Suprarenal Bodies in the 
Sparrow. By A. Suhba Kaf, B.A., M.Sc., F.R.M.S., 
Derby Scholar, Department of Zoolotry and (/ompara- 
live Anatomy, University College, and 1\ H. John¬ 
son, B.A., B.Sc., F'.Z.S., F.R.M.S., Demonstrator in 
Zoology, Department of Zoology and (Comparative 
Aiiatomy, University (College, London. 

[R«c«iv«<l May 20,1023 : Head Octolior 23, 1023.] 

(Text-figures 1-20.) 

Introductorv. 

In the course of an investigation suggested to us by Prof. 
J. P. Hill, as to the origin an<l development of tho suprarenal 
bodies in the Sparrow, wo have been led from a con-sideration of 
the soin*oe of the ehromafiin cells in those )>o(lies, to an exami¬ 
nation of the development of the sympathetic nervous system. 
The origin of this system has l>oeu n much-debated question for 
many years, and the excellence of the material provided for us 
l>y Prof. Hill has tempted us to put forward an account of our 
observations on this subject, more particularly as concerns the 
relations of the so-called primary and secondary sympathetic 
cords. 

AVhile oonfirming on the whole the view maintained by the 
majority of modern embryologists as to the ectodermal origin of 
the sympathetic system, the investigation has brought to light 
certain interesting facts which do not appear to have been 
recorded by previous observers, while we venture to think that 
the confirmation of previously recorded observations may be of 
some value. 

Our observations have been made on a series of nesirly a 
hundred Sparrow embryos collected during the years 1919-21. 
Unfortunately little is knowm as to the exact age of these 
embryos, but by a cai-eful comparison of the stages of develop¬ 
ment reached we have been able to arrange them in a se’fdes. 
Keibers ‘Normal Table of Chick Embryos’ has been of con¬ 
siderable assistance in this task. 

The embryos were fixed by various methods, the most successful 
being that of Gerhardt* Prof. Hill also placed at our disposal 
some chick embryos treated by Bielschowsky’s method. The 
best staining results were obtained by the use of Heideuhain s 
iron hsematoxylin. 

e % Prof, P, M. S. Wxtsox, F,Z,9. , 

pBOC. Soc.—192St No. XLIX. 49 
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As excellent historical reviews of this subject c^in be found in 
the papers of Kuntz (11), Gooiinag:htigh (6), and Dn Costa (3), 
and ill the ‘ Text'Book of Human Embryology ' of Keibel and 
Mall, we do not attempt a further summary, but confine our¬ 
selves to a restatement of previous observations on the primary 
and secondary sympathetic chains in birds and in such other 
vertebnites as iiave been observed to possess them. 

Wm. His, Jun. ( 8 ), was the first to describe the occurrence in 
chick embryos of primary and secondary sympathetic chains. 
He observed, in a 4-day chick, a sympathetic chain similar to 
that found in other vertebrates, i. e. situated immediately behind 
{L €, dorsal to) the carotids and on each side of the dorsal aorta. 
At the 8th day, however, ho found a second coni immediately 
ill front of the anterior (ventral) roots of the spinal nerves. 
This second coi'd, he sii 3 ^s, soon outgrows the former in size and 
is enclosed in the vertebrarterial canal. He was unable to trace 
the subsequent fate of the primary cwd. 

Tn a later paper (0) the same author again discusses tlie rela¬ 
tions between the primary and sec^ondary cords. He is of opinion 
tb.at the primary cord in the neck i*egion atrophies, whilst in the 
thoracic and abdominal regions it forms the aortic plexus and 
thence migrates along tlie mesenteiy to the organs situated in 
those regions. He regards the primary sympathetic of the trunk 
region as onl}” a step on the path of the sympathetic cells from 
the spinal ganglia to the periphery, and lays considerable stress 
upon the resistance to the migratory nerve cells by the 

mesodermal elements. 

The secondary sympathetic coi*ds be de8cril>es as the latest 
formation of the spinal ganglia, and suggests that the foimation 
of the former is due either to a loss of migratory power in the 
sympathetic cells or to an increased i^esistance offered by the 
mesoblast. 

Miss W. Abel (1) adopts the views put foward by His, Jun., 
but has observed a small contribution from the primary to the 
secondary sympathetic cord, although she lays little stress on 
her important observation. 

Kuntz (11) and Ganfini (5) support the main findings of His. 
They have also observed in Ohelonia the existence of a secondary 
sympathetic. All these writers are agreed in describing the 
secondary sympathetic a$ a new formation quite independent 
from the primary sympathetic system. 


A. Rdatim» ofih^ Pnmordium to the JXmral Creot 

While Held (7) derives the sympathetic primordia exclusively 
from the dorsal root ganglia, and Kuntz (12) is of opinion that 
the chief part is derived by way of the ventral roots, our obs^ 
vations lead m to support the view put forward by Btreetet* (t8)» 
He writes; the neural crest becomes d^biehed its 
segmenting part invade* the space betir^n the,ipyotaniw» and 
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tlie ueunil tube, certain ganglion cells scpamte themselves from 
its ventral border and indepeiidently migrate ventralward into 
the neighbourhood of the aorta. Jt is these cells that form the 
connected chain of eriant ganglia which we know as the sympa¬ 
thetic system/’ 

Thus in Sparrow 16 of 6 -7 somites [= 32'hr. chick] we fin<l 
a well-marked neural crest, reaching from the dorsal border of 
the spinal cord nearly to its ventral edge. From the distal end 


Text-figure 1. 



Transverse sM'ctioii of Sparrow 16 (6-7 somites), showing signal coni and developing 
neural crest. From the ventral end of lattt*r cells (<*) aro proliferated towards 
the can>tid artery, 

C. Migrating c^dls. V.A. Carotid artery. Med.C, Ependymal cell«. 
S.C. Neural crest. Notochord. S.C. Spinal cord. 

(Sp, 10, slide 3, row 3, section 

of the crest, colls appear to be proliferated into the mesenchyme 
between spinal cord and aorta (text-fig. 1). The crest at first 
consists, in section, of a single row of cells with deeply sttiining 
cytoplasm and wilii large, oval, lightly staining nuclei. They 
have usually one large nnoteolus, but two are sometimes present. 
The cells of the eri»9t show mitotic figures especially at its ventral 
edge. Between t^e latter and the dorso>*iateral angle of the 

49» 
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noih\ there are isolated cf‘1Is witli ideutienlly the stnno cliarnc- 
teristios ns those of the crest, an<l oleai ly <listin^,aii.shahle IVoiu 
the surrounding juesenchyine cells. The latter liave much 
smaller and spherical nuclei and are distinctly ))ranched, their 
processes being united so ns to form a coll network. Their c>to- 
plasm stains much lighter than that, of tin* erest eells. I’lie eells 
proliferated from the neural crest are not found in every sectioti, 
l)ut are most marked in the inter somitic* regions, wliere later we 
find the ganglia of the primary svmpathetio cords. 

11. frith the Dorsad Jiooi Ofingltu, 

With tile ex]iunsion of the neural crest to form the dorsal root 
ganglia the process ol proliferation of sympathelie cells increast's, 
and as is shown in text-fig. 2 from Spariow 15 (= 42-lir. cluck) 


'rext-lignro 2. 



TransvetNP -octian of Span-ow oiiibryo 15 -iS-lir. cliick), slam iuj; u sucecsHion (*f 
rolls luigratiijg to tlio dorao-latcral jiuglr oi’ tlir aorta. 

Ao* Aorta. Ni/.C. Syaipalhetlc ccIIk. D,1{,(r. Doraal root ganglia. 
Af»/. M.votoiiie. Xfc. Notochord. (8p. 15, JJ, 4,1ft.) 

tliere is a succession of cells apparently migrating to the dorso¬ 
lateral angle of the aorta. These cells occur between the myotome, 
now considerably developetl, and the spinal cord. The cells still 
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possess elenr ovjil nue](M nbovtj ))ut llio sur- 

nmii(iino‘ eytoplnsiu {ip[)erir.s to N>.s«‘ its iiiilivldiialitv, Avilh tlie 
resulting foriuation of syneyti.il masses or str.-UHls, in wliieli 
tli'U’e is evi(l(Mit mitotieaeti\ jty. Kohu (12) fi/iures sucli strumls 
in file llalihit. Streeter 0.3) eonsiders tliis sviievtial ehai'acter 
to Ik* only tavuisitorw a ml assoeiatc^s it witf, the perio'l of migva- 
tioTi. (lonteinponuH^ously with this inigiMlory a(*i,ivit\ of nc*i‘\oiis 
elements the prinio]‘<lia of the segmental artao'ies and veins are 
hoinglaid down. 'I’hiisin toxt-(ig.5 we see ihat the endot.heliuni 
of iJie dorsiolateral angle of llie aorta Iris j)i olih‘i‘ated to form 
a <]i.stincd, strand of eeils. uhieh wdl uitiuiatelv de>(dop into a 


'rextdignre 5. 


^ iH ’ 

t u Act I 



/ 


Tiiojsvcrse 1011 nf Siutneu ir> 42-hr. cliicK), stjov ing dcvelopnu'iit of 

segiiK'nlal urler> and ite.^nituni ot s>mpathelic (ells 

An. Aorta. <\K. (\oloniK- opdla'Iuuji Mt/t. M.Notomr. S.C, Spinal 
cord. Svy.Art. Scgnuaital arit'rv. Miprralinp synipailu'tic oellx. 

Ntc Notochord. (Sp. 15, d, 1,1.) 


Hegineutal artery. tSimilar vascular strands may be seen in other 
sections arising from tlie cardinal veins. The nuclei of the cells 
in those vascular strands a.re vcu-y iri-egular in shape, and their 
cytoplasm is considerably ligliitu- and less giannlar than that of 
tlie nerve strainls. In view of the fact that some authors have 
been led to consider such strands as of nervous significance, we 
venture to direct sjtecial attention t-o this dilferentiation. 

That the cells migrating from the dorsal ganglia are neuro¬ 
blasts is c.onfirmed by silver preparations of chick embryos in 
which the ventral roots have not yet appeared, Le, of less than 
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GO his. Toxt-lig. 4 is drawn from a section of sucli an embryo. 
It sliows neuroblasts isolated between spinal cord and aorta 


Toxt-figuro 4. 



'X 

/ 

Trnu^n(‘r^(‘ section of chick of 2.] (lavs (Ui«lsohowsk^> pr<pparfttio)j)» .uivjtl 

the niesenchyiDo coll- i^ol.ltf•d uourohlaJfts l»ctwci‘n spinal cord (S f ’ ) 

and aorta 

}>o^sf^ssinL‘' distinct nervous processes. The nein oblast has a 
oval nucleus, and its processes are directed towards th(‘ aorta. 


<J. Itekitiovs with the Ventral Hoots, 

‘Whilst all investigators are not agrtted as to the origin t)f 
sympathetic cells from the neuml crest before its diflerentiation 
into the dorsal root ganglia, most are agreed tlint the ganglia 
when formed give origin to the sympathetic cells. Held (7) goes 
so far as to derive the whole of the sympathetic ganglia from the 
dorsal root ganglia. Jlis evidence is based on the examination 
of Helachian material, biit he is so satisfied with tho.se observa¬ 
tions that he applies his deductions to the case of chick embryos, 
although he confesses that lie has not been able to discriminate 
the roots satisfactorily in them. 

Kuntz (11, 12), on the other hand, attaches by far the greater 
ira|)ortanc 0 to the ventral roots os the path by whicli the cells 
migrate, a view which he supports by both morphological and 
experimental evidence. 
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In collaboration witli <). V. liatson h»* experimented on chick 
embryos. By electrolysis they destroyed the dorsal part of the 
neuiai t ube of the embryos, and in four successful cases found 
tliat the sympathetic primordia were formed to a greatei* or less 
extent. Kuiitz later carried out further woik on the .s;ime lines 
and ai rived at similar results. Of similar exporinuiuts carried 
out on tadpoles, by actual dis.section, he writes: ‘'As far as the 
sttidy of the development of the sympathetic trunks pursued 
in tlie.*>e embryos the iindiugs corroboratcil those in the opeiated 
embryos of the chick.’’ 

The (jxperimeutal investigations of E. Muller and Sven Ingvar 
(13), on the other hand, .support the conclusions of lli< and Held. 

Text-figure 5. 

I- 


o,/? c 



'rr.i!»!,\er!st* of Spun<m 11 t== chick about 7W lirs.), hhowniit cvlU 

leiniuf; the spinal cord l)y the \cutral nerve root, 

D.liAr. Doisal root I'an^jlion. J/.C. Miafratmjr cells. Spinal cord. 

l\ll. Ventral n»ot. (Sp. 11. 4, 2, 17.» 

They carried out their experiments on Amphibian material. By 
destroying the ventral part of the neural tube they found that 
the sympathetic was still formed, while the removal of the dorsal 
portion resulted in its failure to develop. They tlience conclude 
tliat the primordia of the sympathetic nervous system arise from 
the spinal ganglia. 

The conflicting results obtained by these workers illustrate the 
pitfalls inherent in the experimental method as applied to this 
particular problem. 

Our observations certainly <io not support Held’s view as to 
the exclusive origin of the sympathetic system from the dorsal 
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i^oot ganglia, but they lead us to attach somewhat more im¬ 
portance to that source of origin tlian K\intz would seem to 
allow’. 

Text-fig. 5 shows the ventral root of a Sparrow embryo, No* 11 
(=5: 78-hr. chick). The ventral roots are well developed, and 
the one figured shows a group of cells close to the origin of the 
root, and evidently in coimse of niigratiou. That the migration 
is outwards seems clear from the observation of a later stage, 
such as i.N reproduced in text-tig. C of Sparrow 51 (=:844ir. 
cliick). Here w’e find some of these migrating cells leaving the 
^ entral root and making their way to the dorso-Iateral angle of 
tlie aorta, at which point they join the previously described 


Text-figure 6. 



Trausvei-he wctiou of Sparrow 51 («* 84^1ir. click), ahowinij culh leiivinjr ventral 
root ill tlie direction of the dorso-latml angrlo of the aorta. 

C.8, Cell strand, S.C, Spinal cord, V,3i. Ventral root. 

(Sp, 51, 3, 3, 4.) 

sympathetic cells, and with them form diffuse masses of cells, 
which are the primordia of the primaiy sympathetic chains. 
At this stage the chains are not formed, but the diffuse cell 
nuisses occ».i*' metamericaliy at intervals corresiwnding with the 
somites. 

This migration of cells along the ventral roots, and thence to 
the dorso-latenal angle of the aorta, is visible to a greater or lees 
extent in all the embryos examined at about this stage (» 3-3^- 
day chick). Owing to the ctin ature of the embiyo it is obvious 
that the occurrence of a transverse section passing along one of 
these migratory paths is quite fortuitons, though it can always 
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he shown by reconstructions from eons(*cutive sections, a method 
which Held emploved for some (d* his illustrations. Text-fig. 7, 
however, shows a fort unate section ot a chick embryo (J). 4 of 3^* 
days), in which the curved track of daiker cells is practically 
continuous, thus furnishing a striking picture of the path of 
migration. I'his path seems to niark(‘dly affected by the 


Text-figure 7. 



Transverse section ot* cluck embryo tbiys, D 4), sbowiiijr an .almost continumia 
strand of ftyni]iatl»etic nerve cells from the point of exit of the ventral 
nerve root to the dorho-lateriil angle of aorta. 

Jo. Aorta. C.S. Sympathetic cell strand. X(r. Notochord. Myt. Myo¬ 
tome. S.C. Signal cord, JSymA\ Group of sympathetic colls. V.h. Ventral 
root, 

seginentiil arteries and veins, for it is between these vessels that 
the sympathetic cells move to their primary destination (see text- 
fig, 3). It is possible that the intersegmental region offers a 
path of least i’e.sistance to this migration. 

A track of nerve fibres in the same position is deadly marked 
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in silver preparations, such as that shown in text-fig. 8, and it 
seems probable that this path would agree with that of the 
migrating nerve cells. 

Text-figure 8. 



TrauS>’me section of cbick from a BieUcliowsky preparation, showing ikm ve 

fibrils pursuing the same course as tho sympathetic cell strand in fig. 7 . 
Tlie mesenchyme and other cells are much distorted, but aottte of those near 
the dorso-luteral angle of the aorta show evidence of being 85‘inpathetic in 
idiaracter. 

^0. Aorta. N.C Spinal cord. KJR. Ventral root fibres. Nyw.C. Sympa- 
thetic cells. Ktc, Notochord, Nerve fibres in the track of migrating 

sympathetic cells. 

While it appearn that many of these cells are sympathetic in 
nature, the possibility must not be excluded that some of them 
will develop into the sheath cells of Schw^nnn. 

D. The Primary Sympathetic Chain. 

In their earliest stage the piumordia of the sympathetic 
ohains coneist of two parallel series of cell groups situated at the 
dorso-lateral angles of the aorta. These are arranged meta* 
mmcaily and show a more advanced stage of development in the 
anterior thoracic region. Ensuing stages show their gradual 
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consolithition hy the dispersfiil cells gailiei iiip^ into compact masses, 
aiul tlie siinultaueousgrowtli of longitudinal cellular stiands, which 
unite them into continuous moiiilifoiTii (‘liains. Silver prepani- 
tiona sho\>' s(;attered fibres among these cells. A graphic recon¬ 
struction of the consolidated cord in the anterior thoracic legioii 
at this stage is shown in text-tig, 0 A. 

So far as we have been able to oh.serve, the cells constituting the 
chain at this stage do not show any differentiation of chroniaiftn 
cells among theun. Their nuclei are oval, their cytoplasm darkly 
stained and full of minute granules, cell boundaries are faint, or 
may still ho absent. We have constantly observed the presence 
of clear spaces surronnding the groups of sympathetic cells near 
the <lorso-lateral angle of the aorta. Kuntz Inm noticed th(‘^e 
clear spaces. They may be spaces filled with lymph iluring life, 
or they may he due to shrinkage phenomena. We have followc'd 
the deve]op)nent of the cords by means of grajdiic reconstruc¬ 
tions from a scries of Sparrows, sc})ara.te<l by very slight differ¬ 
ences of development, and the result is striking. 1Tie series of 
reconstructions is slnuvn in tcxt-fig. 0. 

We have chosen for pm*pr>ses of reconstruction the anterior 
thoracic region of tin; embryo, where its development is most 
advanced. Tcxt-fig-*. A k U are reconstructions of the primary 
syinpathcti<‘ nervous system of Sparrows 7 and 2 (== 78-hr. 
chick). Tliey show that at this stage the sympathetic chains in 
the anterior thoracic region consist of two approximately parallel 
cor<ls. formed liy nuisscs of cells united by their connecting strands. 
Anteriorly the strands are much thicker, but not .sufficiently so 
to hide the metamerism, which corres[>onds exactly with that 
of tlie dorsal root ganglia. In Imtii the tcxt-figiires. hut more 
markedly in text-tig. B, it will be seen that the swollen parts of 
the cord send out lateral processes. Tliese processes do not run 
in the plane of the parallel conls, but are directed docwso-laterally. 
The apparent differences in tiie directions to which they point 
are due to the curvature of the embryo. 

Text-tig. 9 C is fiom Sparrow 6 ( = 84-hr. chick). The monili- 
fortti character of the strands is more marked and gives the 
impression that the swellings have increased at the expense of 
the connectives. The <ii.stances between the ganglionic swellings, 
e. f/, in text-figs. 9 A & 90, are roughly equal, but the connectives 
in the latter have become more slender, a result which could he 
attained either by a pi’oeess of degeneration, which seems im¬ 
probable at this early stage, and of 'which no evidence was 
obtained in the sections, or by migration of their elements into 
the ganglionic swellings. 

Similar migi'ution seems to have taken place into the lateral 
processes^ which are now connected by broad bases to the primary 
ganglia, and taper off to a point dorsodaterally to the cords. 
iTiis certainly suggests that their growth is outward from these 
g4nglia^ a view supported by the frequent occurrence of mitoting 



A. tiUHBA KAt; ANX> P. lU JOHNSON ON THE NEKVOOS 


7r>2 


Text-fi'jfiiro 9. 




Ortipbic recon«tructiou of tlip sympathetic priumrcUii in tbo anterior tlioractc region 
ot 8piirrowK. The coni is viewed from tlte ventral surface and the nietii* 
merically an'aiiged dorsal root ganglia are indicated ))y dotted lines. The 
latenil pvoyt^ions arc not in the wime plane as the conls, and allowance must 
he made for ipo necessary foreshortening in their projection. 

A. Sparrow 7 («* 78-hr. chick). Cords continuous with alight awdlinga 

and short dm*so4atcral processes. 

B. Sparrow 2 (« 78-hr. chick). Cords coniiiiuoua with alight twdlinge 

and abort dorsodateml processes. 

C. Spftrmw 0 (w 84-hr. chick). Bwellinga and procesaea much more pro* 

noimeed« 

Kotice foftr mesial commissurei and tim praB^tioti at the po*Mbr 
end w hich is the rrghni where there exiata a close relMicm between the 
sympathetic and the auptwrenul bodiee* 



SYSTEM AND SUPKAREXAE DODIES IN THE SPARllOW. 753 

cells in both ganglia and processes. Tlie posterior part of the 
ebain in text-fig, 11C still shows considerable <lispersioii of the 
sympathetic elements, and it is from tliis region that contribu¬ 
tions are sent to the siiprarenal botUes. Jii the anterior part the 
chains are united by transverse cominissiireb. 

Text-fig. 1) I) represents a reconstruction of Sparrow 13 
(= 96-hr. chick). The distinction hotwoen ganglia and con¬ 
nectives is much more marked, and an important change is also 
visible in tlie lateral proeess<‘s. The four anterior pairs are still 
united hy a broad base to the })riinaiy ganglia, but instead f)f 
tapering to a poitit they are now of practically the same thick¬ 
ness throughout. In tlie three posterior pairs the bases show 
signs of constriction, while the <listal }’ortion is marked by a 
cranio-camlal elongation, Xow when we examine the cords 
tbeijiselves we find that they are tliiiinest just in the region 
where the lateral processes ]»ossess these cranio-caudal exten¬ 
sions, while in the anterior regi(»n, where the proeesscs liave 
not yet refic]m<l this stage, th<» cor<ls remain of considerabit- 
thickness. We are again driven to the conclusion that the 
cvauio-camlal extensions aie formed at the expense of the 
primary cords. 

Text-fig. 0 K, from Si)furow A (= 5^-day chick), shows a con¬ 
tinuation of this develojmioiit. The lat(*ral processes are now 
solid masses, united to the jirimarv chain by sliort connectives, 
ami all of them sliow crnnio-camlal extensions, the caudal b<nng 
mon' marked. The correlation between the increased size of tlio 
hiteial [irocess and tlie tliinnessof the primary sympathetic chain 
is again very obvious. 

The solid lateral masses are now situated in close relationshiji 
witli the spinal ner\es, bidng located just mesial to tlie junction 
of dorsal and ventral nerve roots. Tlu'v may now he termed the 
primordia of the sec‘ondary sympathetic ganglia. Subseipient 
gi'ovvtli of tlieir cvanio-caudal extensions lemls by their union to 
the formation of the definitive sympathetic cliain (secondary 
sympatlietic chain). 


Jl. ifccrniKtruction of S|mrro\v 13 {= a«-br. chick). Ganglia mul coum*c- 
tivea more marked. Lateral i»K>ce<5ses thickeiietl. Posterior ones con¬ 
stricted to some extent. 

E. Uijconstruction of Sparrow A (obday chick). Lateral processes now 

solid niasnes united to the primary chain by bhort connedives. All 
show cranio-cnndal extensions. 

F. Recon»truction of Sparrow 00 (-(Ldav chick). Cranial-caudal extensions 

meet to form secondary sympathetic chain. 

G. Beconatrnctiou of Spai*ro\v li (= older than SpaiTow 60). Secondary 

aympathetic chain formetl. Connectives botweeii primary and '•ecoudary 
degenerating. 

Ci Gon»e<Jtiv<f, DM.O. Position of dorsal root ganglion. G.S. Gan- 
glitmit* awelUng. Primary sympathetic cord. Af.C, Meilian coiiiiec- 

tiee* Gonstricted laterafprocess. I^P.O.C. Lateral processes with 

eraaiNlrttaiidal extenHious. •L Junction of cranio-caudal extfnisions. 8,S,C. 

eympathetic chain. M,0, Metlitui ganglia. 1),C. Degenerating 

coimeetive. 
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E. The Secondary Sympathetic Nerve Corde. 

An interesting example of this union is shown in text.-fig. 9 P, 
a veconstrnction of Sparrow 60 (= about 6-flny chick). We here 
see that at two points the secondary chain is actually completed, 
while in other places marked caudal piolongations are apparent. 
The completion of the formation of these definitive sympathetic 
chains is found at a stage corresponding to that of the seven-day 

Text-figure 10 (a & b), b. 




niajifmiiiraatic figures sbouing relations of symratbctic cord to snrrOuntliiYg tissnes 
as seen in transverse sections of Sparrow X3 at points marked a-a, ii«b in 
fig. 9 D. 

lOo. Passes through a ganglionic swelling of the sympathotic chain (N.yw.C.). 
The ganglionic swellina: lies tlorso-lateral to the aorta and l)etweeri 

the segmental artery and segmental vein V,), Tliere is a doiso* 

lateral projection pointing towards the position of the dorsal root ganglion. 

10 b. Passes through ft connective (P.N.C) between two ganglionic swellings. 
Tho two sections are only 60 fi apart. 

1).A» Dorsal aorta. DM.G, Dorsal root ganglion. Myotmm*. 

jS'te. Notochord. Sp X Hpinal nei-vc. 


chick. A recunWiruction of this stage is shown in text-fig, 9 G, 
Sparrow B. 

The condition of the primary sympathetic chain at this stage 
presents very interesting features. The two cords are now much 
diminished in size and, giadually approaching on© another, are 
for some distance almost in contact* ®beir monillfom ebameter 
is lost, exc^t that in the thoracic legion we fin4 three large 
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median ganglia, partly or completely fused (text-lig. 11). These 
are joined to the secondary ganglia by connectives of nervous 
fibres. We have also found these median ganglia in a much 
more advanced embryo. The ganglia lie above the aorta imme¬ 
diately ventral to the vertebral column, the centra of which are 
in process of development. On either side of them there occur 
movsodermal masses, such as give rise to imiiscle in the adult, in 

Text-figure 11, 





'rmnt>ver»><> section throni?li Sparrow B at point marked a a in 9 G. The secon¬ 

dary sympatlietic ganglion is shown at Sf^m.C. (2) and is connwted with the 
median fused ganglia of the primary sympathetic (S^wt.C.) (1) chain. 

Ao. Aorta. Cp, Capillaries associated with primary sympathetic. 

(Sp. B 0, 4, 7 and S.) 

this case probably to muscles attached to the vertebne. The 
connectives between the ganglia are associated with a rich 
capillary plexus dorsal to the aorta. 

Posterior to these ganglia the primary sympathetic cords 
diminish in size, until in the abdominal region it is no longer 
possible to trace them. 

Transverse sections throw light on the processes of develop¬ 
ment above described. Text-figs. 10 a A 106 show transverse 
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sections of Sparrow 13 at the points marked a-a, b-b in text- 
fig. 9 D, The sections are only 56 fi apart, but the difference is 
very mai*ked. The section shown in text-fig, 10 « passes through 
the dorso-lateral processes of the primary sympathetic chain, and 
shows their relations to the surrounding structures. They lie 
between the segmental artery and vein, and extend dorso- 
laterally from the aorta to a point about halfway towards the 


Text-figure 12. 



Transverse feection through Sparrow B at point imirkrd i;-n in fig. 90. The secon¬ 
dary sympathetic chain (S^c.) is closely api^osed to the epinal nerve. 


origin of the ventiul roots. The section in text^fig* 106, on tl)e 
other hand, shows the primary sympa^etic as a compaxatively 
small strand close to the aorta« This section pasu^ thitmglt the 
myotome and the dorsal root ganglion, while ik»^ iA0wtk in text^ 
fig^ 10 a passes between the somifes« . . . 

Text*figs« 11 ^ 12 drawn from sections of Spaiti^B^ at pcintift 
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marked a-a and b-b in text-fig. 9 G call for some remark. Text- 
fi*. 12 shows the primary and secondary sympathetic chains 
apparently quite disconnected. The primary has its usual posi¬ 
tion at the dorso-latoral angle of the aorta, the secondary is 
situated close against the spinal nerve, and lateral to the noto¬ 
chord. Text-fig. 11, howeve!*, shows a section tlirough the con¬ 
nective between primary and secondary chains. Tlie connective 
at this stage is composed chiefly of nerve fibres, but rdong them 
there are scattered cells, whicli are probably destined to forn\ 
sheath cells. The two primary ganglia in this section will be 
seen to have completely fused. 

F. Uainl Communicantes. 

Tin* foregoing description of the development of the sympa¬ 
thetic nervous system will explain how there bus arisen a con¬ 
siderable amount of confusion as to the rami communicanif*s in 
birds, for it will be seen that in this group there are no less tlnn\ 
three distinct sets of connectioiis aasociated with the central 
nervous system and the outlying sympathetic. These are :— 

1. Tlie strands of nerve cells which give rise to the primary 
sympatlietic cords. 

2. The constrictions of tlie dorso-lateral processes by which 
the primary cords are attached to the secondary ganglia. 

3. The definite connections by ivhich the secondary ganglia 
become attached to the spinal nerves. 

Strictly spejikiug the term ramus communleans should he 
restricted to the last of these three groups, but previous papers 
and illustrations show’ that all these three forms have been thus 
designated. Ganfini (5) goes so far as to use the terms primary, 
secondary, and t(»rtiary rami comnnmtcantes for the three classes 
of connections, but in view of their significance in neurology it 
would seem preferable to apply the nanie only to those fibres 
by which the definitive sympathetic is linked up with the mixed 
spinal nerve. As the definitive ramus does not arise till about 
the stage corresponding to that of a seven-day chick, it is evident 
that any connection between the sympfithetic and the central 
nervous system, existing in earlier stages, must be looked upon 
as an example of either the first, or the second, of the types of 
connections almve mentioned. As the histoiy of their develop¬ 
ment shows, the connections of groups 1 and 2 have only a 
transient existence, with the possible exception of the connec¬ 
tions in certain plexuses. 

The three types of connections are chai'acterized more or less 
definitely by their morphology. Those of the first group are 
formed of discontinuous cells, though silver preparations show 
that scattered nerve fibres oocm* in them. Connections of the 
second type, on ike other hand, are formed by compact masses 
of cells, especially at their first appearance. In the, course of 
their development they become elongated and may be narrowed 
pBocj. Zooxi. Soo.—1923, No. L. 50 
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down almost to a single row of cells. In their final stages their 
cellular character di&appears by migration of the cells to the 
secondary chain, and a fibrous connection is left (text-fig. 11). 
With the exception of certain connections which are maintained 
with the chief plexuses of the trunk, these also ultimately dis¬ 
appear, usually after the appejirance of the definitive rami. 
These lost are from the beginning purely fibi*oua. Tiieir develop¬ 
ment consists merely of a growth in length, as the secondary 
sympathetic ganglion moves away from its early position at the 
point of union of dorsal and ventral roots. The range of move¬ 
ment varies in difterent regions, being very small in the neck. 
Thebault (14) figures the rami communicantea of Corvns as some¬ 
times quite distinct in the nock region, but also describes a fusion 
of the sympathetic ganglion with the spinal nerve, and remarks 
that all the intermediate stages may be found. A ramvs com- 
municana can always be found in our material by microscopic 
examination* 

That the sympathetic ganglion, while making its own contri¬ 
bution to the mixed spinal nerves, wirries with it fibres from 
both roots, has been abundantly proved by previous observers. 
Rossi (16), in his recent paper on the afferent paths of the 
sympathetic system, demonstrates by direct anatomical observa¬ 
tions, that cells occui- in the dorsal root ganglia which send their 
processes into the rami communimntea. These he reganls as tlie 
cells of origin of Kdlliker’s fibres, and considei's them to be 
aSerent sensory neurones. 


G. The Suprarenal Bodies, 

Our observations lead us to agree with those who ascribe to 
these bodies a dual origin: e* g, Balfour, Poll, Mitsukuri, Gia- 
comini, and Goormaghtigh. 

In Sparrow 7 («« 78-hr. chick), text-fig. 13, there are already 
signs of the grooves in the cmlomic epithelium from which the 
cortical portion of the suprarenal bodies will arise. These 
grooves are situated on either side of the mesent^ery and close to 
it. Laterally to them will be found the internal Wolffian vein 
and the mesonephros, and in certain cases the external glome¬ 
rulus of the pronephros cam also be seen. In text-fig. 14 these 
relations are clearly visible, and the proliferation of cells has 
already started at tjfie region described. The cells of the cmlomic 
epithelium are cubical with large nuclei. Mitotic figures are 
numerous and the products of division appear to be moving 
inwat^ds. In Sparrow 8, text-fig. 15, the proliferation of cells 
beiaomes more marked, and a ridge is form^ internally. These 
cortical primordia appear to be metamerically arranged. In 
Sparrow 11, text-fig. 36, the cortical primordia ai'e very clearly 
marked, but still closely attached by a broad base to the cmlomic 
epithelium. Gixiups of cells appear to be moving towards their 
later position lietween the aorta and th^ mesonepmoia* 
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Sparrow 5, texfc«fig. 17, shows the separation completed; the 
primordia a)*e now compjict and contain a few cells from the 
primary sympathetic chain, which have migrated down the sides 


\ 




Text-figure 13. 
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rmnsversc Htn-tion through Sparrow 7 78-lir. chick), showing tlio fonriatiou of 

the ccolomic groove 

V.l*4. Co'lomic epithehnni. D.A. Dorsal aorta, Jf.2\r. Mesonephros. 

Af.N. Xloj^enter)’. I.fJW. Internal Wolftian \ein, (Sp, 7. 6, 3, 3.) 


Text-figure 14. 



Ti*ansverse section of Sparrow 8, showing tlic deepening of the groove (C. (?.) and 
proliferation of cells (P,C.) to fo.*ni the primordinin of the supramial cortex. 
Letters as in fig. Id* 


of the aorta. It is this contribution from the sympathetic chain 
which eventually forms the medullary tissue of the suprarenal 
body. 


60* 



Texfc-figure 15. Text-figure 16. 
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Text-figs, 18 tk 19, from Sparrow 63, sliuw the relations of the 
sympathetic and tlio supraTenal l)ody. The latter now surrounds 
the internal Wolftian vein, while the sympathetic chains dorso¬ 
lateral to the aorta are largely developed, and give rise to masses 
of cells which pass from them t.o the coT'tical primordia. The 
point of entry of these cells seems usiinlly to ho on the mesial 
face of the suprarenal body (text-hg. 18), hut in text-fig. 19 
there is apparently a dorsal entry. 


Text-figure 17. 



Trausvers€ s<H:tio« of Spnrrow 6, allowing first signs of invasion ot corti'X by 
medullary cells (3f.O.) from the primary sympathetic. Lettering as in text-fig. 13. 

It is noteworthy that these contributions of the sympathetic 
to the suprarenal all arise from the primary syin|)ath6tic cords, 
which apparently prolifei'ate them at about the same time as 
they are giving rise to the definitive cords, by the outgrowth 
of dorso-lateral branches, as described above. We have not 
attempted a detailed description of the changes which occur in 
the development of the supmrenal bodies, as these liave been 



Text-figures 18 & 19. 


762 


A. 8UBBA RAU AND P. H. JOHNSON ON THE NERVOUS 



C.fi 

Transverse sections of Sparrow 63, showinjr coiitrilmlions of i»rinmr> syinpatlietic to suprarenal body. 
In fig. 18 the contribution is dorsal vv bile in fig. lU it is medial, • l^^P- od. 4, 4, 3. Sp. 
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admirably set forth by Goormaghtigh in his recent paper. The 
only point on which our observations lead us to differ from lum 
is as to the origin of the iiiedullary sul)stance, 'riiis is derived, 
according to our observations, from the primary sympathetic 
cords and not, as Goorinaglitigh maintains, from the mesodermal 
cells of the sclerotome. 


II. Discmsion. 

Bince Fnincis Jialfoiir (2) in 1877 described the development 
of the syiiipathetic nervous system in the Seiachii, many theories 
have been put forward supporting, or refuting, his statement as 
to its origin. Without going deeply into the history of the con> 
troveisv, we may suiumarize the eiiief suggestions us follows:- - 

A. Origin- rctodermaL 

a. From the medullary tube. 

b. From the spinal nerve roots. 

€, Fi'om the dorsal root ganglia only. 

d. From ventral roots chiefly. 

B. (h'igin vieaodf^'maL 

Differentiation in situ. 

C. Mij'fid origin. 

From the medullary tube and sclerotome. 

Bui>portors of tlie mesodermal origin of the symjKithetic nervous 
system have based their conclusions chiefly on the presence of the 
sympathetic priinordia, at the dorso-lateral angles of the aorta 
ami the carotids, before the appejirance of the nerve roots. 
Although we agree wdtli them in this observation, we are yet of 
the opinion that the cells in ([uestion have not differentiated 
in situ^ but that tliey have beiai prolifemted from the neural 
crest (sec text-tig. 1). 

We have not found a trace of support for the interpretation 
recently put forward by Dart and Bheilshear (4), who state that 
“a niesoderinal origin of these neuroblasts {i.e. neumbhrst.s in 
relationsliij) with inesodornml structures) must therefore be pastu- 
lated and is demonstrable.'' All nerve fibres which w^e have 
observed could either be traced from the central nervous system, 
or, in certain cases, from free cells closely associated with it, and 
in no euKse occupying a position such as would support their 
view. 

With regard to Goormaghtigh's (6) contention for a mixed 
origin, we may state that we have kept a ciireful look out for the 
strands, which he describes as arising from the sclerotome and 
contribtiting to the formation of the primary sympathetic system, 
and have been entirely unsuccessful in our search. The paths of 
the migrating cells destined to form the sympathetic priinordia 
certainly pass close to the sclerotomes, but the boundary between 
the two structures in our material has always been clearly 
marked, and the cells oh either side of that botindar}; su^ciently 
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(UflVrentiated to distinguish them. It is unfortunate that the 
photographic illustrations, which Goormaghtigh puts forward in 
support of his view, are far too indistinct to serve as evidence 
for it. 

, We are thus led to support the entirely ectodermal origin of 
the sympathetic nervous syslem, and from the observations 
already given, it will be seen that we do not confine that origin 
to any one part of the central ixprvous system. The statement 
bv experiimuital physiologists that the sympathetic contains both 
aiferent and efferent components, while it does not afford a proof 
of a diverse origin, yet supports the possibility of such being the 
case. We have seen that some cells originate verj*' early from 
the neural crest, and we are convinced that both doiml ami 
ventral roots contribute towards the formation of the sympathetic 
primordia. 

The observations of His (8) and Held (7) support the origin 
from the dorsal root ganglia. These writers describe tlie 
primordia as arising by cells, migrating from the spinal ganglia 
by way of the spinal nerve, from which they diverge a little 
beyoml the point of their junction, and thence make their w*ay 
to the dorsodateral angle of the .aorta. The sympathetic colls 
thus leave thh spinal nerves at a point subsequent to the union 
of dorsal and ventral roots, and so may originate from either of 
those sources. The assumption that all have arisen from the 
dorsal root ganglion isbasecl simply on an analogy with Selachian 
material, and has no foundation on observations of avian embryos. 

The descriptions of Held and His lead one to the supposition 
that this process is continuous throughout the development of 
the sympathetic; this, however, is cjuite contrary to the results 
of our invastigations. If the sympathetic ganglia wore derived 
<Urectly from the spinal nerve, one would naturally expect the 
cells composing tliem tt) bear a distinct resemblance to those 
from which they .are said to originate; but this we do not find 
to be the case. The cytological ehamcters of tlie (lorsiil i‘oot 
ganglia, and of the cells of the ventral honi of grey matter, are 
so different from those of both primary and setjomlary sympa¬ 
thetic ganglia, that there seems no jKjssihility of one l>eing 
derived immedialelj^ from the other (see text-lig. 20). 

Our description, as given in § E, of the morphological deve¬ 
lopment of the symj)athetic, allows ample opportunity for this 
clifferentiation to arise; for we discover that though the ganglia 
of the ilorstil roots and the definitive sympathetic ganglia lie 
close to one ^^another, yet the latter have had oppoHunity to 
undergo considerable changes in the course of their extensive 
migration, from the neural crest, Ac., to the aorta, and, 
secoiM%, from the aorta to near the spinal ganglion. 

The reasons for this complicated migmtory movement have 
yet to he discovered, hut the evidence for it is, we thinks «ufl5- 
ciently definite. The situation of the definitive sympathetie 
in the vertebral canal in birds was pointed out m long ago as 
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1810 by Tiedeinann, tJie occurivnce of a primary chain in a 
position analogous to that of the definitive syinpatlietic in other 
vertebrateKS was not discovered till many years later by His. 
Subsequent writers Inive all snpj)orte<l his findings, hut liitherto 
all have failed to <liscover any genetic continuity between the 
two formations. (Janfini (5), in liLs paper on the mpnthetic in 
birds, seems to have observed the relations moj-e successfully 
than his predecessors, but he failed to <]iscover the origin of the 
secomlary ganglia from the dorso-lateral processes of the primary 
ganglia, lie follows his jmedecessors in deriving them imme¬ 
diately from the dorsal root ganglia, for he writes: “ Alla forma- 
zione <lel cordoiu* simpatico primario segue la fornrizione di un 



Tma«\erse section of Sparrow* UP (= 8-tlny diiclc), dio.wing the differentiation of 
I'cHs of the dorsal root iranglion (D.R.W.) and of the ticcoiulary sympathetic 
ifanglion Sp.X. Spinal nmv. 

cordone sinipatico secondario. Questo e formato da una serie di 
gangli situati ognuno a livello della parte del tutbo pmssimale 
del nervo spinale ed originati da neiu*ociti devi>"anti esclusiva- 
mente dai gangli spinuli, ... Da ogni ganglio simpjitico 
secondario si diparte un ramo che dirigendosi ventraJmeute e 
medialmente connette il oordone siinpatico secondario col pri- 
From the last statement he appears to have observed 
connections proceeding from the secondaiy to the primary 
ganglia, while onr graphic reconstructions show extvctly the 
opposite. 

The nearest appi'oatsh to correct observation seems to have 
been made by Miss Williamina Abel (1), though curiously enough 
she attached little importance to it. In her paper we i^ad: 
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‘‘ At 144 hours the permanent ganglia appear as small olustet^s 
of nerve cells, lying close to the mixed spinal nerves and con¬ 
nected to them by fibrous rccmi commtinicmUes, These ganglia 
increase rapidly in size and are formed largely from the sympa¬ 
thetic cells which have accumulated between the spinal nerves 
and the temporary {i,e, primary) sympathetic chain. Some of 
the cells of the temporary sympathetic chain are also incorpo¬ 
rated in the permanent (i. e, secondary) ganglia. Besides these 
tlie permanent ganglhi are formed from the cells which have 
migrtited directly to them along the spinal nerves. That portion 
of the temporary sympathetic chain which is not incorporated in 
the ganglia of the ponuanent chain gradually atrophies and 
disappears.” 

Our observations therefore agree with IVliss Abels in so far as 
they confirm the importance of the contribution from the primary 
to the secondary chain. They differ, in assigning a definite form 
to ihe accumulations of which she sp<?aks, and in <U*monstrating 
definite paths by which this contribution is efieeted, t.e. the 
dorso-lateral prolongations from the primary ganglia. More¬ 
over, from the marked differentiation of the spinal nerve cells 
from tliose of the sympathetic ganglia already described, we 
question the existence of small clusters of nerve cells lying close 
to tlie mixed spinal nerve, in so far as she derives them from the 
spinal nerve directly. At the time when such clusters do occur 
they will be found to consist of small cells with dark nuclei 
containing many granules. We cannot see how such a meta¬ 
morphosis shoAild occur in the short passage from the dorsal 
ganglia, all the cells of which are large, with pale nuclei and 
containing many granules. It seems inoi’e j»robable that the 
whole definitive sympathetic ganglion arises from tim primary 
sympathetic chains by migratory cells, and by active mitosis, 
which latter can always be observed in these ganglia. 

As to the fate of the primary sympathetic, Miss Abel is in 
accord with previous writers, all of whom express the opinion 
that ill the course of further development it atrophies and dis- 
appeiU’S. Our material does not attain a sufficiently advanced 
stage for us to express a definite opinion on this question, but 
there are clear evidences of its presence in the oldest stage wo 
have oljserved, Sfiarrow 69 (= 8-day chick). Tb.e definitive 
sympathetic chain in the cervical region of this embryo runs in 
the vertebrarterial canal. Between the vertebrie of the hinder 
part of the neck, small bundles of fibres emerge and run ventrally, 
but closely apposed to the cnrtiisginotis vertebral column; these 
fibres enter ktge and distinct medial ganglia, lying just under 
the, vei*tebral column, and above the carotids. In Sparrow JB, a 
little younger, three such inedial ganglia are specially noticeal^e 
(see t^t-fig. 11). Longitudinal run from these ganglia to 
the tissnesj lying between them, which are highly vascular, being 
tmversed by a capillar}'^ plexus linked up with carotids* The 
ultimate destiny of these ganglia further invest^ation^ 
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Apart from tlieiii the primary cords are so reduced, by the 
migration above described, that they may be considered to be 
wholly absorbed b}' the definitive sympathetic nervous system. 
It should be stated that the primary sympathetic cliain contri¬ 
butes also to the formation of cmliac and othei* ganglia, thus tht‘ 
degenemtion of the prinjary sympathetic chains, described by 
previous w'riters, should ratbei- bo termed a migration from the 
primary location. 

We are unable to assign a cau*«.e Ujr this migration of the 
primary sympathetic chains from the dorso-lateral angles of the 
aorta t<) their definitive positioiu as secondary sympathetic chains 
in the vertebrarteriaI canal. Thebanlt. in liis description of the 
sympathetic system in adult birds, suggests that the long thin 
neck of the bird renders the syin|witbetic liable to lesions; hence 
he explains it-s inclusion in the verted mi rteria 1 canal. Jf this be 
the case, we may regard the definitive location as an adapthe 
modification. Jl. is porliaps worth notice that the reptile in 
tvhich pi'imary and secondary stonpathctic chains have also been 
descrilied, viz. the tortoise, is also endoAved with a long and 
flexible neck. 

In conclusion, we woid<I express our gratitude to Professor 
J, P. Hill, F.K.S., for his generosity in supplying us with such 
an abundance* of excellent material ami for much assistance in 
the course of our work and in the jireparation of this paper. 
We are indebted to Professor 1>. M. 8. Watson, F.11.8., for 
friendly criticism and for aid in iinal prepmation for the press. 

J. 

1. The piimary syinpatlietic primordin originate from the 
spinal cord, and are hence ert<»<lermal in origin. 

2. The priiiiordia of the ganglia of tlie primary sympathetic 
chain are laid down metameriealJy at inter-somitie points. 

3. The constituent cells of the primordia arc derived from 

a. The neural crest; 

h. Tlie dorsal root ganglia ; 

c. The neural tube by way of the ventral root. 

4. The priiiioniiu extend cranially ami caiidally to form a 
continuous chain on either side. 

f>. The primary ganglionic swellings extend doi’sodaterally. 
The free ends of these extensions enlarge and becoming sepa¬ 
rated from the primary ganglia, give origin to the definitive 
sympathetic ganglia, 

6. As in the case of the primary ganglia these definitive ganglia 
extend cranio-caudally and unite to form a continuous cliain. 

7. The primary sympathetic gives origin to 

The secondary sympathetic chains; 
h. The chromaffin cells of the medulla of the supra- 
lenal bcwly; 

c. The cceiiac and other ganglia; 

^ d. The unpairi^ ganglia iu the cerv ical region. 
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I{7, A n^w Spider of the Genus IAi>hiMhiii from the Malu^ 
Peninsula, and some Obsc'rvaiions on its Habits. By 
H. 0. Abkaham, F.Z.S., F.L.S. 

[Iloceived May 25, 1923 : Bead October 23, 1923.j 

(Plate I.; Text.-fi^nre 1.) 

I have recently received, tbrougli the courtesy of Mr. F. de ];i 
Marc Norris, of the Department of Agimmlture, Federated Malay 
States, a specimen^ of the female of a large species of Lvphistma, 
together with the trap-door and portion of the silk lining of its 
burrow, photos of the burrow in situ, and notes of a number of 
observations on the habits of the spider. 

In the preamble of a former paper 11 mentioned having sseen 
a [)hoto of the present s|)ecies, and, at tliat time, I was under the 
iinpi’ession that it would turn out to be L, hirmanicim Simon, but 
since T have had the opportunity of examining the spider itself 1 
luive, rather reluctantly, come to the conclusion that it must be 
referred to a new species which appears, however, to be very 
closely related to the above-mentioned. 

My reasons for this are, briefly, as follows : - 

(rt) In hirmanicus the legs of the 1st., 2nd, and 3rd pairs are 
subcMjual, the difiereiico in length (coxtc excluded) bet^veen legs i 
and iii being only 1 mm., with a diflerence of 0*25 mm. between 
T and ii; whilst in tlie species described below the ditFei‘ence 
liebwoen i and iii is 4*8 nun., whilst that between legs i and ii is 
0’7 nun. 

(6) In hirmanietts the 4th leg is rather less than 3 times as 
long as the cephalothorax, in my specimen it is nearly 3*5 times 
as long* Bimilarly, the 1st leg is nearly 2*25 times as long as the 
(*eplmlothornx, instead oi slightly over twice, wdiick is the case in 
hirnmnictf^. 

(c) The palp ( $ ) is nearly twice as long as the cepluilothorax 
instead of being a little more than P5 times as long. 

(d) The superior claws of the legs have 2-3 teeth instead of 
3-4; also the inferior claws of the legs and the palpal claws 
have 1-2 very small teeth instead of 2-3 small ones. 

In other woi^-ds the legs and palpi are much longer in pro¬ 
portion to the size of the cephalothoitax than is the case in 
X. hmmnieus, and furthermore thei'e is a greater diversity in the, 
lengths of the legs, especially noticeable in those of Ist, 2nd, and 
3rd pairs* / 

♦ llafertuiistely ia s . 

T'*A 'of the ddtmi. Malaran Breitdi, Boyal 

Aeioiie Set*, i. p. 18 
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Before going on to the detailed description of the spider for 
which, as it appears reasonable to suppose that it is the usual 
jungle species of the genus in the southern part of the Malay 
Peninsula, I propose the name Liphktius malayanuB^ I wish to 
record my indebtedness and express my thanks to Messrs. H, II. 
Hogg and F. de la Mare Norris; to the former for much help 
and advice, and to the latter for having given me the opportunity 
of examining and writing up this extremely interesting spider as 
well as for kindly allowing me to make use of the excellent 
photos which illustrate the description of the burrow and trap- 
<loor. 


Family LiPiiiSTiin-«. 

(leniis Liphjstius Bchiodte. 

Liphistim Schiddte, in Krbyer Natiirh. Tijdsk. 2, ii. p. 621 
(1849); Simon, Hist. Nat. des Ar. i. p. 64 (1892), ii. p. 875 
(1903). 

Liphistius malayanus, sp, n. 

Female,—Coloxir : Cephalothorax and mandibles black ; fangs 
dark reddish brown ; labium and cox© of palpi brownish ; eoxm 
and stsrnum dark grey, nearly black ; legs and palpi black above, 
dark grey (nearly black) below, with undersitles of joints 
nearly white and sides of femora greenish ; abdomen black, 
opercula and fringes of spinnerets brown. 

Cephalot}iorax,--hJoo\\t times as long as broad, narrowei* in 
' front than behind, with the cephalic region rather more elevated 
than is shown in Cai»ibridge Natuml History, Arachnide, fig. 201, 
p. 386, or Fauna Brit. Ind., Arach., fig. 52, |). 165. There are 
vsigns of a longitudinal series of bristles having existed on the 
caput, behind the ocular tubercle. A number of bristles also 
project forward from the anterior margin, below the ocular 
tubercle, the median ones being by far the longest. 

EytB ,—Closely grouped on a circular tubercle which is 
higher in front than behind and situated close to the front 
margin of the cephalothorax on a dij?linct declivity (text- 
fig. \ ak h). 

The anterior laterals are considerably larger than the rest, 
semicircular in shape, and contiguous, with their lower margins 
occupying all the front half of the margin of the tul)ercle; the 
posterior laterals, next in size, touch the hind margins of the 
anterior laterals, are also nearly semicircular but rather pointed 
behind, and occupy the remainder of each side of the tuberde; 
the posterior medians oval, rather pointed behind, and about 
I as wide os long, they are situated aWe and between 
ixistarior late^^als with their rear ends level with the middle of 
the latter and the front edges a little in advance of the level of 
the hind margins of the anterior laterals; the antetior medi^is 
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are quite small, between the front margin of the posterior medians 
and the upper edge of the anterior laterals and separated by 
about their own diameter from each other and fi*om the front of 
the posterior medians: they are each placed on the top of a 
small tubercle (text-fig. 1 a). 

The eyes are brown except the anterior medians which are 
black. 

The ocular tubercle has a longitudinal median row of 4 or 5 
carved bristles, and there are two more bristles near the inner 
hind margin of each posterior lateral eye. 

Mandibles, —Stout, about 2/5 as long as tlie cephalothorax. 
The falx is strongly arched anteriorly, strongly convex on the 
outside but hollowed at the base towards the lower edge, the 
inner surface is fiat. The anterior and upper surfaces are clothed 
with slightly curved liristles which are longest along the inner 
front margin. 

Text-figure 1. 



(a.) - Frojilc. 




Kvfs of I/tphiitim malaj!/ani(8j sp. ii. 


The fang-groove has a fringe of reddish hair; the inner 
margin is armed with 10 or 11 stout, bluntly-conical teeth, of 
which the 2nd, 4th, and 8th are larger than the remainder, which 
nre irregular in size. 

The fang is slightly curved, long, and stout, witli slight longi¬ 
tudinal striations along its upper surface. 

l^ahiam, —A])ont twice as broad as long, the length being ecpial 
to the breadth of the anterior margin of the sternum. It is 
rounded anteriorly and provided with numei*ous slender curved 
bristles. It is sunk below the level of the coxce, of wliich the 
basal ends of the 1st pair close in behind it. 

Sternum, —I^ong and narrow, and sunk much below tlie level 
of the coxiB of the legs, of which the basal ends approach one 
another over it; about 3^ times as long as its greatest breadth, 
which oc^tira between coxte ii and iii. In the only specimen 
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available the posterior end of the sternum is somewhat damaged, 
but the reinaiiiiug part appears to have been clothed with 
bristles. 

—Compressed so as to make them squarish in section, 
this IS paHicularly noticeable in the femoia, metatarsi, and tarsi; 
clothed with numerous black bristles arranged in longitudinal 
row.s. In addition to this there are a number of spines which are 
distributed as folloAvs :— 

Tho femora have two on the upper suifaee near the apex and 
ti row along each lower iiiargin. 

The patellte have a row along the anteiior upper margin, those 
at the apex being the longest and curved. 

The tibioe liave a series along each lower margin (5 in i and iii, 
b in ii* and 4, much finer, in iv; the ba<al one in each case much 
smaller tlam the others), ns well as an apical spine on each si<]e 
and a numlier of curved ones along the fiont maigins. 

The metatarsi of the 1st and 2nd piirs Imve 7 stout spines 
alon^ eacli lower margin, and one at the apex on the inner side ; 
on the .‘Ird and 4tli pans there is, in addition, an npital spine on 
the outer side and 3, rather finer, along eacii upper margin. 

The tarsi Imve a row of stout .spines along each lower margin 
(7 or 8 along the front, 6 or 7 along the posterior); tliere aie 
also 3 or 4 small spines in a transverse low^ on the underside at 
the base and aliout 4, also small, arranged in a V just below the 
inferior claw and apparently intended to fulfil, to some degree, 
the functions of ungual tufts or &copula\ 

The superior tansal claws are long, well curved, and stout; they 
are armed on the basal half with 3 teeth, except in the outer one 
of the 1st and 2nd legs, where there are only 2 teeth; in the 
claws of the 4t]i pair all the teeth are long, sharp, and subequal, 
but in the other cases where 3 teeth occur the basal one is very 
small. 

The inferior tarsal claws are armed with 1 or 2 voiy small 
teeth. 

Palpi —Very similar to the legs both in general appearance 
and armament. 

The coxie have a thick fringe of long reddish curved hair along 
the inner margins. 

The femora have a series of slender spines along each margin 
of the underside, as well as a single spine near the base and 2 or 
3 near the apex on the upper surface. 

The patellsD h>;^e a spine on the lower inner margin near the 
distal end and also show signs of having had 2 or 3 on the upper 
surface near the apex. ^ 

The tibies have 5 stout spines along each margin of the under* 
side, and also have a series of 3 along the inner surface. 

The tarsi have 7 long stout spines along each margin of their 
lower surfaces. 

The claw is stouts slightly curved, and armed with 2 very" 
small teeth near the base* 
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Ahdoniien .—Apparently oval in shape and about 1| times as 
long as wide (the abdomen of the only available specimen is, 
however, somewhat shrivelled, so that these proportions may not 
be accurate). It is furnished with 9 distinct dorsal terga, and 
there is a rudimentary 10th one midway between the 9th and 
the anal tubercle. The 4th tergum is the largest and the 9tli 
the smallest. The sides and lower surface of the abdomen are 
wrinkled and thickly clad with bristly hairs ; there are signs also 
of the terga having been armed with bristles along their posterior 
margins. 

The spinnerets form a compact group about the middle of the 
lower surface of the abdomen, the base of the anteriors being 
jihnost exactly midway between the base of the abdomen and the 
anal tubercle. They are typical in form with the basal segment 
of the posterior laterals about half the diameter of that of the 
anterior laterals, and the anterior medians a little larger than the 
posterior medians, IMie apical segments of the laterals are 
divided into about 12 false articulations. The anterior laterals 
are separated at the base by about half their basal diameter; and 
their apices reach a point halfway U^twoen the anterior margin 
of their hone and the anal tubercle. The anterior medians are 
close together and just in front of the anterior laterals, whilst 
the pt)sterior medians, also contiguous, are situated between the 
two pairs of laterals. The biases of the posterior laterals are close 
together and their distal extremities are curved inwards similarly 
to those of the anterior laterals. The inner margin of the apical 
segments of all the laterals is furnished with a hinge of coarse 
brownish hair. 

The anal tubercle is conical, clothed with black bristles and 
situated a little way in front of the posterior end of the 
abdomen. 


Mecmirements {mm.). 

Length. Breadth. 

Cephalothorax . 13’2 10’6 


Abdomen ... 13*2 (8*0) ♦ 

Falx .. 5-5 

Lengths of Oox^e. Tr. k fern. Pat. k tib. Met. k tar. Totals. 

Legs I . 6 0 10-3 10-6 8*2 35-1 

II . 5-7 10-2 10-6 9-0 36*5 

III . 6-0 11-6 11-2 IM 39-9 

IV . 6-4 14-3 13*4 17-6 51*6 

Palpi. 4*5 9*3 9-4 6-0 29*2 


* Approjcimato only, abdomen somewhat ahrivelled. 

pROC. ZooL. Soc.—1923, No* lil* 
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Hahiis^, —^This spider inhabits web-lined burrows fitted with 
a trap-door of the wafer type. The burrows, which are about 
28 inm. in diameter and 400 to 450 mm. long, are found, from 
tlie. examination of about 20 examples, to be horizontal in general 
direction, but usually are somewhat bent so that a straight stick 
cannot be thrust in very far; they are unbranched and the inner 
end is somewha.t enlarged. The trap-door is invariably hinged to 
the mouth of the tube at the upper edge, and another ve!-y inter¬ 
esting fact is that the lines of web, which in L, hatuensis Abr. 
are employed to support the nest upon the vertical cave-w’alls f, 
are by the present species used to keep the web-lining stretched 
over the edge of the burrow^ so as to form a ** lip against which 
the lid can close down tightly; this may be seen very clearly in 
Plate I. fig. 2, in which the lid is shown in the opened position. 
All the burrows found so far have had their openings on prac¬ 
tically bare banks with perhaps a few small ferns, etc. growing 
near, but, as all bare banks in this country are artificial cuttings, 
and those in question have been made within the last 20 years or 
so, it is almost certain that the spider must live in the jungle on 
the neighbouring hills. The trap-doors of the obseiwed burrows 
all have small stones and particles of earth woven into them. 

The spider appears to be entirely nocturnal, as pins ])laced in 
front of the entrances of bun*ows were never di.sturbfejd during 
the day, but have always been pushed out of jK)siiion during the 
night; the spider also seems quite ‘‘lost” in bright light. It 
does not apj>ear to be common as, in annual visits to the hill 
upon which it was found from 1918 to 1922 inclusive, only com¬ 
paratively few individuals—not more than about 20 altogether— 
have been observed. As is generally the case with burrowing 
spiders, Z. malayanus occupies the same nest for a long time ; in 
fact, it probably does not change its quarters unless forced 
to do so. 

Locality .—Gunong Angsi, Negri Sembilan, F.M.S.; 2500 feet. 
December 1922 {coll. Mr, F, de la Mare Norris). 

Specitiiem examined .—One adult female, which 1 have sent to 
the British Museum, Natural Histoiy Department J. 

* From notes of his field observations kindly supplied by Mr. F. de la Maro 
Noiris. 

f Abraham, I, c. suprat p. 19, and plato i. 2. 

j Together with its trap.door. 
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58. A Review of the Lizards of the (timuis Trop!doi)liorus 
on the Asiatic Mainland. i5y Malcolm A. {Smith, 
M.R.O^S., L.R.(\P., FZ.S. 

[Kfceived May 1923 : llnid October 23, 1923.] 

This article concerns those species that are to be found disti i- 
buted througliout the Indo-Chinese peninsula-- Jinrnia, Si;un, 
an<l French Jndo-China—^sind the region iminedintely north - 
Assahi, Yunnan, and soutliorn Cliina. Jncidentnlly it roni])lL‘tes 
our knowledge of the whole grouj), the species of tlio Irido- 
Australian region and of the Philippine Islands having l)een 
recently undertaken by Nell^'^de Rooij ^ and Edward U. Taylor t 
respectively. 

The whole genus now includes some 18 species. It is essen¬ 
tially a highhind one, and is largely n(|uatic in its habits. Its 
nieinbers are to be found in the vicinity of rocky streams, living 
among the damp herbage on tlie banks, or biding under stones 
and boulders, sometimes almost completely immersed in the 
water to which they invariably take to avoid capture. They are 
tiociurual in theii' habits and are not remarkably agile. One 
species, mic7'ole2^lsy I have found i.o be viviparous. 

Oitlerent characters have at times been used to group the 
species, but the one, so far neglected, which appears to me to 
present the most natural basis for classification, is the manner in 
wdiich the scales are disposed along the sides of the body. It 
divides the genus into two broad groups: (1) those with the 
lateral scales directed straiglrt backwards, with smooth oi* keeled 
dorsal scales and smooth or feebly rugose upper head-shields, and 
(2) those with the lateral scales directed obliquely upwards and 
backwards, with strongly keeled, often mucronate dorsal scales 
and with head-shields always rugose. 

The prmanal shields vary iu number, but appear to be constant 
as regards each species. On the other hand, the number of 
scjiles round the body shows consiaerable individual variation, 
and unless some other differential character can be shown to 
exist, does not seem sufficient for specific distinction. 

In coloration the species are all much alike. 

Within the geographical limits discussed in this paper I 
recognize the following forms :— 

1. Lateral soales directed straight backwards. 


a. Head-shields smooth. 

Frouto-aasal entire .... T,h€rdmoreu 

Fronto-nasal divided ... T. laotus^ 

h. Head-shields feebly rugose . T. robinsoni. 


^ * Reptiles of the Iiido-Australian Archipelago/ 1916. 
t *The Lizards of the Philippine Xdands/ 1922. 

51^ 
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II. Some or all of the lateral scale-rows directed obliquely. 
a. Two preQanal shields. 

Frontal and fronto-nasal entire, 4th supralahial 

larg^est, dorsal scales strongly miicronate. T, atsamemi^* 

Frontal and fronto-nasal entire, 4th supralahial 
largest, dorsal scales not mucrouate, median row 

bicarinnte . T* haitutnut. 

Frontal and fronto-nasal cntii'e, oth supralahial 

largest. T. cocineinensis. 

Frontal entire, fronto-nasal divided . T. Hnicua. 

Frontal and fmnto-nasal divided . P. thai, 

1, Three prseanal shields. T. mieroJepis, 


The separation of many of the forms here mentioned is ex¬ 
tremely sliglit, and depends sometimes upon a single scale- 
chameter. Most of them have a limited range of distribution, 
and, so far as I am aware, no two forms have yet been found in 
the same locality. 

1. Tropidophorus berdmorbi. 

Aspris herdmorei Blyth, Journ^ Asiat. Soc. Bengal, 1858, xxii. 
p. 651. 

Tropidophorus herdmorei Theob. Journ. Unn. Soc. 1868, p. 24; 
Anderson, Zool. Res. Yunnan, 1878, p. 796, pL Ixxvi. lig. 3; 
Bouletig. Oat. Liz. Brit. Miis. 1887, iii. p. 362; Annandale, Rec. 
Ind. Mus. 1912, viii. p. 59 ; Mlcm. Smith, Joum. N. H. S. Siam, 
1919, iii. p. 225. 

Tropidophorus yunwmensis Bouleng. Oat. Lie. Brit. Mus. 1887, 
iii. p. 362; Mlcm. Smith, Journ. N. H. S. Siam, 1919, iii, 
p. 224. 

Through the kindness of Dr. Annandale, Director of the 
Indian Museum, I have been able to exatnine the types—three in 
number—of this species. The specimens are somewhat faded 
but are othei*wise in excellent preservation. One has 32 scales 
round the middle of the body, the other two have 34 each. In 
the two smaller specimens the dorsal scales are distinctly, but not 
strongly keeled, in the largest one I cannot find any keels at all* 
Anderson, when comparing these types with his specimens from 
Yunnan*, states that he found keels on all three, and, except 
for this difference in the carination of the scales, they agreed 
entirely. He therefore labelled the Yunnan specimens herdmoreL 
This view should certainly be maintained, and T, yunnun&tms^ 
founded later evid^tly on a misunderstanding, became a 
synonym of it. 

My own collections of this limrd from Siam, supplemented by 
an excellent series from Burma in the Indian Museum; have 
enabled me to examine a large number of specimens. In the 
number of scales round the body, and in the degree of carination 

^ The Yumisn Hpecimotii are now lost. Dr. Annandale telU me ha haa ttevar been 
able to di«0over whet happenad to tlte t^pee of Andareon's mtOae and batruchlane. 
Many of thain navor eeain to have been moorpomtad in the Mnaattm oolleetioiu 
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of the dorsal shields, they show considerable variation, but I 
cannot find any satisfactory combination upon which they can be 
racially separated. Some have the scales smooth, some have 
them faintly keeled, others more strongly. Each locality has its 
own slight variation. Where one adult has smooth scales, all 
the other adults from that place have the same, and vice versa* 

All the Burmese examples have two loreal shields, one behind 
the other. Most of the Siamese individuals have three, the 
anterior one being divided horizontally. The pisefrontal shields 
may be in contact, or separated, or have a small shield interposed 
between them, iirespective of locality. 

The following table shows the variation in the specimens I 


have examined :— 

BURMA. 

Local itj'. 

Scales. 

SIAM. 

Localit)^ 

Scales, 

Mergui . 

Tenasserim. 

32-34 

S. of Utaradit. 

32-36 

36 40 

Doi Nga Chang, 

36-38 

Takoo Mts., Central 
Tenasserim. 

Pegu.. 

36-38 

N. Siam. 

Me Wang forest, 

32-36 

4-0 

N. Siam. 


Bia Po, Karin Hills ... 

34 


.. . 

Bhamo . 

32 


... 


The allied Bornean T. heccarii (Peters) appears to have a 
variation similar to that of 1\ herdmorei, and mocquardi 
Boulenger should, in my opinion, be united with it. The speci¬ 
mens in the British Museum show the lange in scale-rows to be 
from 28-;i6 round the body; apai-t from this I can find no 
character upon which they can be separated. 

2. Tuopidophorus laotus, sp. n. 

Types, Adults cf and authors Nos. 5410 and 5414, col¬ 
lected at Muang Liep, N, of Pak Lai, Upper Mekong, French 
Laos, in January 1920. Presented to the British Museum 
(Natural History). 

Description of the types, —Up{)er head-shields smooth; a pair 
of fronto-nasals, each one longer than broad: praefrontals sepa¬ 
rated by a small azygos shield ; frontal as long as the parietal and 
fronto parietal together; paiietals in suture behind the inter- 
parietals; 4 supraoculars, Ist largest, 1st and 2nd in contact 
with the frontal, 4th entering the supraciliary border; nostril in a 
single shield; two superposed anterior loreals,succeeded by a larger 
posterior one; 6 supralabials, 4th lai'gest and foming suboculai*; 
5 infralabials, the first longest and in contact with the postmental 
and first chin-shield; temporals small and like the Imdy-scales, 
except the superior, which is much larger; a single postmental 
succeeded by two pairs of large shields. Tympanum as large as 
the eye-opening. 
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Thirty-three scales round the n)i<Mle of the hody in tiie , 
[14 in the $ , all quite smooth; ventrals larjs^ost, laterals smallest 
and directed straight backwards ; a pair of enlarged piTpanals; a 
seiios of enlarged scales beneath the tail. The hin<l-Uinb reaches 
the wrist in the , and not quite so far in the J; subdigital 
latnollte smooth, 18 to 20 beneath the 4th toes. 

Dark brown above, with lighter black-e«lged ^^^**’*^ ^ 

sides of body with small white spots ; below whitish, tiiroat ami 
tail thickly spotted with black. 

Variation .—The azygos shield separating the prfcfrontals varies 
in size, and may be absent, when either the praefrentals are in 
contact or the frontal touches the fronto nasjil, 32 scales round 
the body occurs in nearly half the seiios. In one example 
(No. 54101 there are only 30 scales. In the young the doisal 
scales are faintly keeled, and the limbs are pro[>()rtionately longer, 
the leg reaching the wrist or the elbow of the ad pressed forediinh. 

T, laotnn is identical with the smooth-scaled form of T. herd- 
morei except for the divided fronto-nasal. Two examph*s 
(Nos. 6412 and 6425 from Muang Liep and Nong Kai respec¬ 
tively) have the fronto-nasal single as in true herdmorei ; hnt 
with so large a series at hand I prefer to regard them as aberrant, 
examples of T, laotm. 

Sixty-eight specimens examined, from Muang Liep, Nong Kai, 
Pa,k Maat, Pak Men, and Hoi King, all localities on the Mekong 
river, to the north and south of, and within 80 kilometi’es of, 
Pak Lai. 

Adult males can be recognized from females by the broader 
head at the angle of the jaw. Most of the old males also have 
the head-shields considerably scratched and scarred, and J gather 
from this that a considerable amount of fighting amongst tlmin- 
selves takes place. 

Measurementa of a^^ecirne^ie of T. laotus m inm^ 


Author’s No. 

6110 

6111 

6111 

6416 

6140 

6417 

6424 

Hertd and body . 

71 

71 

74 

76 

76 

61 

40 

Tail... 

95 

106 

100 

96 

105 

S2 

62 

Length of head . 

18 

17 

17 

17 

19 

18 

11-6 

Width of head . 

12 

10 

11 

11 

12 

8 

6*5 

Foro-limb . 

20 

19 

20 

20 

21 

14 

12 

Hiuddimb . 

30 

27 

28 

30 

31 

21 

18 

Sex . 

(? 

? 

? 

? 


juv. 

juv. 

No. of scales . 

33 

34 

84 

34 

32 

32 

32 


3, Tkopidophobus eobinsoki. 

TropidopKorm rohinaoni Mlcm. Smith, Journ. N. H. S. Siam, 
1919, iii. p. 223. 

Besides the large series from the type-locality there are six 
specimens from Tavoy, Tenasserim, in the Indian Museum 
(Nos* 12722-12727). They agree with the types in every 
respect* 
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4. TttOPIDOPnOllUfi ASSAMENSTS. 

Tropidophorns aasanienais Annandale, Rec. Ind, Mus. 1912, 
viii. p. 58. 

Still known only from the type-specimen, which I have ex¬ 
amined. From T, codndnensis it differs in having the 4th 
supralabial largest and below the middle of the eye, in having i\a 
small shields interposed between the loreals and supralabials, 
and in the strongly mucronate dorsal scales. It has one large 
anterior and one posterior loreal scale. The ventral keeling is 
probably an immature character as the specimen is not yet fully 
grown. 

5. Tropidophorus hainanus, sp. n. 

Tppe. Author’s number 6997, collected at Ang Mao, alt. 600 m., 
near the Five Finger mountain, island of Hainan, in January 1923, 
Presented to the Priti.sh Museum (Natural Historyj. 

Description of the type, — Upper head-shields strongly striated ; 
froiito-nasal single, as long as broad, in contact with the frontal; 
frontal once and two-thirds longer than broad, as long as the 
fronto-parietal and interparietal together; parietals in contact 
behind the interparietal; 4 supraoculars, the anterior two 
touching the frontal, the fourth just entering the supraciliary 
border; 5 supraciliary shields anterior to the fourth sujiraocular; 
nostril in a single shield ; tw’o anterior and two posterior loreal 
shields; temporals small, with strong stri» like the upper head- 
shields ; 6 supralabials, the fourth largest and below the middle 
of the eye; 5 infralabials, the first in contact with the azygos* 
postinental and anterior chin-shield. Tympanum as large as the 
eye-opening. 

Thirty-two scales round the middle of the body; dorsals and 
laterals strongly keeled, not mucronate, most of the scales in the 
median dorsal row with two keels, or where unicarinate smaller 
than tlie others; laterals smaller than the dorsals, the upper rows 
with a feeble obliquity upwards and backwards; ventrals larger 
than the dorsals, quite smooth ; gulars feebly keeled ; a pair of 
enlarged prtt)anals; three rows of smooth scales below the tail, 
the median row transversely enlarged. The hind-limb reaches 
the wrist. 

Dark reddish brown above, with indistinct light dark-edged 
cross bars, the anterior two V-shaped; flanks with large whitish 
dark-edged blotches; belly whit© speckled black; throat with 
white longitudinal streaks. 

Variation. —Six specimens examined from the type-locality 
(Nos. 6996 to 7001), and one (No. 7002) from the foot of the 
Five Finger mountain about 20 miles distant. 

The pr»frontals are separated in every example; there are 
seven supralabials in No. 7002, the 5th being below the middle 
of the eye; one specimen has only 30 scales round the body, 
another has 34; in some examples only a few scales of the 
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meflian dorsal row are bicarinate; in two juveniles the ventrjvl 
scales are feebly keeled; the hind-limb may reach the elbow. 
Two examples are light brown in colour, with the usual 
markings. 

Although Hainan is not the mainland of Asia, the fauna of 
the island is so closely isolated to that of lndo>Ohina, that this 
species should be included here. 

MmmvBmmtB of specimens in mm. 


No. 0997 7001 

Length of head and body. 47 49 

Tail . 60 55 

Fore-limb . 13 12 

Hinddimb . 20 18 


6. TROriDOPIIORUS cocincinbnsis. 

Tropidophorus cooindnOnsis Durn. k Bib. 1839, v. p. 556, 
pi. Ivii. fig. 1. 

Tropidophorus cochhiehhie'iisis Bouleng. Oat. Liz. Brit. Mils. 
1887, iii. p. 363 (in pai-t). 

The types, three in number, two adults and one juvenile, are 
in the Paris Museum. M. Angel has kindly examined them for 
me, and has given me the following |)articulai’s. 

They have 30 and 32 scales round the body, the laterals a little 
smaller than the others. Dorsal, lateral, ventml, and gular scales 
keeled in the young example, the ventml and gular smooth in the 
adults. Two lai’ge pr®aual plates. Tail longer than the head 
and body. Oauilal scales strongly keeled except for the three 
median lower rows. The 6fth supralabial is largest and below 
tbo middle of the oye, and there are small scales interposed 
between the supraliibiivls and the loreals. 

The exact type-locality of 1\ coeiminensis is. unknown; it is 
said to have come from Cochin-China, but in view of the known 
range of T, microlepis it seems probable that it came from 
farther north. 

7, Tropidophorus sinicus. 

Trapidopkoms sinicus Boettger, Zool. Anz. 1886, p. 619; 
Bouleng. Cat, Liz. Brit. Mus. 1887, iii. p. 302; A. Mell, Archiv 
fiir Naturgesch. 192?^ 10 Heft, p. 114, 

The tj-pe-locality is hear Canton, and it has also been found in 
the Man Son Mts., Tonkin. 

I recently obtained two half-grown specimens on the Peak in 
Hongkong. They have 30 scales each round the middle of the 
body, the laterals and dorsals strongly keeled and feebly mucro- 
nate, the ventarals feebly keeled; loreals l + I; 6 infra-labials, 
the first loi^ and in contact with the divided post-mental and 
first chin-shield. Belly in life salmon-pink* 
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8. Tropidopuobus tiiai, 

Tropidophcynis thai Mlcm, Smith, Journ. N. 11, S. Siam, 1919, 
iii. p. 226, 

Habitat. N, Siam. Still known only from the original spe¬ 
cimens. 

9. Tropidophorus mickolepis. 

Tropidophorm microlepia Gunther, P. Z. S. 1861, p. 188; id. 
Ilept. Bjit. Ind. 1864, p. 76, pi. x. lig. A. 

Tropidophorus cochinchiiiensis (in pait) Bouleng. Ciit. Liz. Brit. 
Mils, 1887, iii. p. 363 ; Mlcm. Smith, Journ. N. 11. S. Siam. 1919, 
iii. p. 227, 

As already stated, the praeanal shields appear to he constant in 
number as regards each sjtecies, and in 19 examples of T. 7iiic7'0- 
lepis from the type-locality I find 3 pnearial shields in every 
instance. Another specimen from ])ran, on the Langhian 
plateau, S. Aiinam, has also 3 prieanal shields, and agrees in all 
other respects witli the topotypes. 

With so import^int a character to guide one it is justifiable to 
maintain Giinther’s species, and to keej^ it distinct from cocmci^ 
nensis, the three type-specimens of which have only two pra?anal 
shields each. 

In T. micTokpis the dorsal and lateral scales are all strongly 
keeled and spinously produced, all of the lateral rows, except the 
lowest, being obliquely directed. The first lower labial is very 
small, allowing the second labial to make broad contact with the 
post-mental. 
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Introduction. 

The following paper deals with the preliminary work done in 
the course of an investigation on the life-history, possible means 
of control, etc., of Chlorops treniopits, the gout-fly of barley. 
The investigation was commenced in October 1921 under the 
direction of Dr. A. D. Iinms. At the beginning of the work a 
search was made through the literature of the subject to find 
a recognisable description of the larva of Chlorops, but no such 
description could be found. Gout-fly is usually easily recog¬ 
nisable by the type of damage which it causes to the barley (or 
other host-plant). This, however, is not always the case and one 
has, fairly frequently, to depend on the morphology of the larva 
itself for certain diagnosis of the cause of damage to the host- 
plant. A description of the morphology of the larva seems there¬ 
fore to be desirable, as relatively little is known concerning the 
morphology of Acalyptrate larvte. The internal anatomy of the 
larva of Chlorops is also dealt with in this paper. 

During the winter 1921-22 an extended series of examinations 
of various grasses was made primarily in order to discover the 
winter hosts of the gout-fly. During this grass examination 
several other Acalyptrates besides CMorops were bred out, and the 
larval forms of two of them are described briefly at the end of 
this paper. Although these larvie normally pupate within their 
host they will, if removed towards the end of their larval period 
when they have finished feeding, pupate and complete their 
emergence if placed on 6ioist filter-paper in glass tubes. In this 
way one can be quite certain w^hicli larva is being bred out. 

For the investigation of the internal anatomy of the larva of 
Chlorops both dissections and serial sections were made. A certain 
amount of the internal anatomy of, the laiva can be made 
out in a living larva in a drop of salt solution, a method useful 
in checking lesults obtained by other means. 

I wish to express my indebtedness to Dr. A. D. Imms for 
help and advice in all branches of this investigation. To 
Dr. W. E. Brenchley I am indebted for her kindness in 
identifying all grasses examined during the difficult winter 
period when only the vegetative characters were available. 
For the identification of the imagines bred out I have to thank 
Mr. J. E. Collin. 


Chlorops tjiniopus Meig. 

A. External Anatomy of Lc^rva. 

The following description applies to the third instar krva of 
either the winter or summer generation ; the points in whieh the 
first and second instars differ anatomically from the third will be 
indicated later. 

The full-grown larva (text-fig. 1) is approximately cylindrical, 
about 0*3 mm. long and 1*2 mm. in diameter in the posterior 
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region of the third thoracic segment. At the letter region tlie 
diameter tapers off’ rather rapidly anteiiorly to the minute head 
and very slijuditly Ji!id gnidually posteriorly to the rounded anal 
segment. The larva is apodous and of the usual Muscid ty})e; 
1 consider that it consists of a head, three thoracic and nine 

Text-figure 1. 



imt**. 


C. twniopus. Lateral view of mature larva. 

abdominal segments. The larva is arnphipneustic, the posterior 
spiracles being at tlie apices of two very small papillae carried 
postero-dorsally by the last alwlominal segment. The anterior 
spiracles lie on (3 on each side, projecting from the first body-segment 
near its posterior border, slightly dorsal to the mid-lateral line. 

The Bead (text-fig. 2). 

In 1904 Henneguy proposeil the term “ pseudo-cephalon for 
the anterior segment of Muscid larvae, and Hewitt (1914) follows 
him in this nomenclature. Becker (1910), however, has shown 
that the head of a Muscid larva is homologous with the head of 
such a eucophalons type as the larva of Shnulmm^ and there is 
therefore no valid objection to the use of the teim head in 
describing Muscid larvae. 

The head is a small rounded body capable of almost complete 
retraction within the first body-segment. Ventrally it bears 
several paired sense organs and also the mouth-opening through 
which project the apices of the mouth hooks; its surface is quite 
smooth, with none of the chitiiious ridges so commonly found on 
the ventral surface of the head of cyclorrhaphous larvae. 

The most prominent cephalic sense organs are the maxillarjf 
palps each of which consists of a small rounded group of 

sense papillsc surrounded by a dark brown chitinous ring. Each 
sense papilla appears in surface view as a small shining ring with 
a dark central region which is apparently a shallow depression at 
the apex of the {mpilla. The two maxillary palps lie close to the 
anterior border of the mouth with their median borders almost 
touching. From between the two maxillary palps a median 
depression runs forwards along the ventiul surface of the head 
dividing it into symmetrical halvas; unless the head is almost 
completely exserted very little of this groove can be seen. 

Close to the antero-lateml borders of the mouth there is on 
each side a pre-oral sense organ (p.o.). In the majority of 
cyclorrhaphous larvae this organ lies anterior to the mouth 
between the latter and the maxillary palps; its laternl position 
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in Chlorops ifi probably due to the unuftually largo size of the 
maxillary palps and their close approximation to the anterior 
edge of the mouth-opening. Eacli pre*oral sense oi'gan is a 
slightly niised papilla bearing several »sniall I'ounded bodies similar 
to those on the maxillary palps. According to Keilin (9) the pre- 
oral sense organ is innervated by a branch of the nerve which 
supplies the maxillary palps, of which, according to him, it is 
probably a part. 

The po^itioll of the antennce (a.) is peculiar in being not 
anterior, hut lateral, on a level with the anterior border of the 
month and actually, therefore, posterior to the maxillary palps. 
35a,ch is two-jointed, the basal joint being little more tlian a small 
papilla with a flattened apex. The second joint, wliich tits into 
the apex of the first, is a cylindrical body of firm yellow chitin 

Text-figure 2. 


c 



A. Thoracic flense organ and neighhoiiring chitiuous denticles. 

B, Abdominal chitinous denticles. 

with a rounded apex. Internally, at about one-third of its height, 
the second joint is produced into a circular ledge whose inner 
edge is bent at right angles towards the base of the antenna. 
Keilin (9) describes, in connection with the antenna of Pollsnia 
rudis Fabr,, a “ petit batonnet chitineux,^' one end of which is 
attached to the o.iPtside of the base of the second joint of the 
antenna while its t^her end is in connection with a “ bulbe 
iierveux.” In a later paper (10) he describes a similar organ in 
the larval antenna of Graphomyia maculata Scop, with the 
dififei-ence, however, that it arises from the inside of the second 
antennal joint, and he seems to imply that such an appendage to 
the antenna is universal in Oyclorrhaphone larvae, I have failed 
to find this appendage in the larva of Chlorops or any other 
Acalyptrate larva, and although the number of species m^amined 
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does not at pi’eseiit justify any generfdizatioii, it is perhaps 
possible that the absence of tliis appendage may be a reliable 
distinguishing chai'iicter of Acalyptrale larva?* 

At the posterior border of the mouth is a small lightly 
chitinized plate (L) bearing two small rounded sense organs (l.p-) 
close to the median lino and near the posterior end of the plate. 
I think there can be no doubt that these sensory organs are tlie 
labial palps said by Keilin (9) to be present in all cyelorrhaphous 
larva? which he has examined, though these are in many cases, 
notably in certain carnivorous Anthomyid Ifirva? (10b niuch more 
prominent structures than they are in Chlorope. If this ter¬ 
minology is coirect the chitinized plate must be consi<lercd as a 
Labium—the presence of which a-s a distinct sclerite in a cyclor- 
rhaphous larva is of considerable interest. 

There are several small sense organs on the surface of the lead, 
and their position is shown in text-fig. 2 (c,8.o,). Each is slightly 
raised above tho surface of the head and consists of a minute 
rounded pit with an encircling chitinous rim. 

Body- Segm ent8. 

There are twelve body-segments, three thoracic and nine 
abdominal, the first thoracic and the last abdominal bearing 
lespectively the anterior and posterior spiracles. It is usual in 
<lescribing Cyelorrhaphous larvj© to distinguish a segment, 
“ Newport’s Segment,” between the head and the first body- 
segment, which is usually invaginated within the first thoracic 
segment, so that it cannot be seen except when the larva is 
forcibly extended” (Lowne, p. 34). Lowne (p. 748) failed to find 
this segment represented in the embryo, and I am unable to find 
any morphological reason for consi<lering it as other than the 
invaginable anterior end of the first thoracic segment. 

The lines of junction of the body-segments are marked by 
bauds of minute chitinous denticles which completely encircle the 
body. The bands are not continuous but are formed of short 
separate series of denticles. The thoracic teeth aie long and 
narrow, pointed posteriorly, and attached by their broad base 
anteriorly. Yery mrely their apices are bifurcated (text-fig. 2 A). 
The abdominal teeth (text-fig. 2B) are considerably smaller and 
approximately semicircular in shape with the flat side attached 
anteriorly and the rounded apex projecting backwards. 

The dorsal surface of the first thoracic segment is completely 
covered by the rows of chitinous teeth. Ventrally it has a broad 
anterior band and a narrow posterior band leaving a narrow 
transverse area between the two which is free from teeth. The 
second thoracic segment is very similar to the first in the arrange¬ 
ment of the chitinous teeth. The third thoi’acio segment has a 
broad band round its anterior border only, 

Keilin (9) drew attention to the presence on the thoracic 
segments of the great majority of Cyelorrhaphous larvae, of two 
types of sense organs, both of which occur in the lax*va 
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Chlorops, Near the anterior ui t.aLu ».noiacic 

segment is a transverse series of about six small rounded sense 
organs (t,s»o,). These are similar to, but rather larger thaiiy 
those occurring on the ventml surface of the head, from which 
they also appear to differ in being sunk in extremely shallow pits, 
instead of being slightly raised above the surface. These sense 
organs have not been found on the dorsal surface of the body. 
Each thoracic segment also bears two little sense organs at about 
the middle of tlie ventral surface, one on each side of the median 
line (text-fig* 2, v,l,y Each consists of three tiny papillae situated 
very close together and each bearing a minute stiff bristle. 
Keilin (9) has established the fact that the |)eduncles of the 
imnginal leg rudiments are attached to the hypoderm immediately 
below these organs which he regards as vestigial legs. 1 have 
been able to verify this relationship in the eiicephalous larva of 
Foroipomyia piceus Winn, where there is no peduncle to the 
imaginal discs, but I have failed to do so in Chlorops^ where the 
peduncles are extremely long and fine. 

Each of the abdominal segments, except the ninth, has a 
broad band of chitinoiis teeth i*ound its anterior bordei*. Wbat 
I regard as the ninth abdominal segment is considerably smaller 
than any of the others. Ventrally it bears a longitudinal slit, 
the anus, bordered on each side by a slightly raised rounded lip ; 
postero-dorsally it bears the two posterior stigmatic papillm. 
When the larva is fully extended the division l)etween the eighth 
and ninth abdominal segments is indistinguishable; the ninth 
segment is, however, capable of being partially withdrawn within 
the eighth and should, 1 think, be regarded as a separate segment. 
This conclusion is strengthened by a consideration of the distri- 
bution of the abdominal sense organs in the larva of Meromyza 
nigriventris Mcq., which will be dealt with later. No abdominal 
sense organs were found in the larva of Chlorapa, 

The form of the spiracles is described later in connection with 
the tracheal system. 


B. Internal Anatomy of Laroa, 

The Gephaio-Pharyngeal Skeleton (text-figs. 3, 4 ds 5, A~E) 
consists of two mouth hooka^ an intermediate eclerite (us.) which 
betirs anteriorly an articular surface for each mouth hook, and a 
large pharyngeal eclerite (p^s.). The two latter sclerites are 
fused, but the line of junction is clearly visiole owing to the 
heavier chitinizatiott'of the intermediate sclerite. For the sake 
of convenience the mouth hooks are, thiougbout this pa|>er, 
referred to as mandibles,” though it must be understood that 
no attempt is themby made to bomologize them with the man* 
dibles of Orthorrhaphous larvie. According to Weismann'a 
embryotogioal work (10) they are entirely new structures* Hdim* 
gren (5) considers them to be homologous with the mandil^ 
of Ori^orrhaphous larvss but brings forward no embiyolcgical 
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support; tor iiift theory, and bin couipaviHons of cerfcain larval 
types by which he attempts to establish liis view are adversely 
criticised by He<jker(l). 

Each mandible (?/?.) is a stout, heavily chilinized hook with a 
pointed claw-shaped anterior end and two posterior processes, 
a smaller heavily chitiniz(*d dorsal one with a roiiiahal j:)osterioi* 
surface wliicli articulates with the corresponding articnlai* surface 
of th*^ intermediate sclerite, ami a lai*"er vcuitral one flattened 
troTii side to side, into wliich are insejted tiio de]»ressor muscles 


Text*fi^?uio n. 



C ttfniopus. J)or8o-later«l view of ceplialo-phavyuf^cal sclerites, 


of the mandible. At the point of junction of tbe claw and the 
anterior end of tbe ventral process there is a small, less heavily 
chitinized, but sharply pointed, accessory tooth. The dorsal 
process is broad from side to side and somewhat flattened dorso- 
ventndly. it is held in ciose apposition to the articular surface 
of the intermediate sclerite by the tension of the depressor and 
levator mandibular muscles, and when these are cut, or even when 
the larvji is killed, the mandibles very easily come apart from the 


Text-figure 4. 



JAatrral view of copkalo-pimo’ngeni sclerites. 

icitetmediate aclerite. The two mandibles are fused togetlier 
medianly over a email area but their aiticular surfaces are 
e^parate. 

Tbe relations of the intermediate and pharyngeal sclerites can 
beet be understood by a referenee to text-flga. 3 & 4 and text<^ 
A-E, winch represents a series of transverse sections 
through the selerites at the points unirbed by arrows on text*- 
As mentionsd above, tlie iutermediate and pharyngeal 
sideritea are {used., The form ef the whole compound sclmte is 
Paoc. ZoOL. Soc.—1923, No. LIL 62 
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that of a trough with a double ventral wall, the space between 
the two ventral walls being the c/ivity of the pharynx. The 
trough is surrounded by hypodermis and the cavity of the trough, 
above the pharynx, is also lined by hypodermis, the two layers 
being continuous round the posterior end of the trough. (This 
hypodermis is only shown in text-fig. 5, D & E.) The dorsal 
edges of the trough m*e joined together by a sheet of hypodermis 
(which is really double though its double nature is never very 
distinctly visible in sections) which appears to secrete a thin 
layer of cnitin in places. 1 consider that this double layer of 


Text-figure 



'J'raasverfte sections tiirough the points marked A-E in text-fig. 3. 

Cbitiii shown black or dotted according to the density of the chitin. Hypoderm 
and dorsal membrane cross-hatched. The complete hypoderm is shown only 
in text-fig. 5 E. It is partially shown in 6 D; not at all in the other 
figures. 

hypodermis is homologous with the hypodermal fold in the larx’a 
of Chironomiis, which is derived from the dorsal region of junction 
of head and neck and extends backwards into the thorax and 
from which arise the cephalic imaginal discs (14^, In Ohhroj^ 
the cephalic imaginal discs arise from the posterior end of this 
double hypodermal sheet. In the vegion represented by text- 
fi[g» A k B, the dorsal membrane is present^ but 1 am veiy 
doubtful as to Its nature, as 1 failed to find any hy|K>derm in cOn*^ 
neotion with iW It may possibly be chitieous^ which is certainly 
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its appearance, ainl may be the result, of tlie complete tninsfor- 
mation of the original hypoilerui into chitin. Further back 
(text-fig. i)C) the dorsal membrane (consists only of l» 3 'potlerm 
In text-fig. f) 1) hypoderm is present (not shown in the figure) 
«.nd secretes a thin layer of chitin. In text-fig. 5 E, only hypo- 
derm is present. 

The dilator muscles of the phnrnyx ((Z./a.) arise from the upper 
parts of the walls of the trough and are inserted into the dorsal 
wall of the pharynx, wliich tliey raise by their contraction, thus 
enlarging the caj)acity of the pharynx and sucking up food 
thi'ough the mouth. In the extreme anterior region (text- 
fig. 5 A) there are no dilatoi musclas, their space oeing occupied 
by a blood-sinus. 'J'he po.sterior end of the pharyngeal sclerite 
shows two lateral incisions extending far foruards and dividing 
it into tliree arms, a ventral one containing the phjuyngeal cavity 
and two solid dorsal ones. Owing to their depth tlie dorsal arms 
appear, when viewed dorsally, to be more heavily chitinized than 
the ventral one; that this is not so is shown in text-fig. 5 E. 
The hypoderm surrounding the ventral arm is directly continuous 
jHisterioi'ly with the epitlielinm of the (.esophagus. 

Tlie ap[)earance shown in text-fig, 3 of a hole through the 
posterior region of the intermediate sclerite is due to the thin 
ventral walls of the trough at this point (text-tig. 5 0). and the 
light chitinization of the lower of the two. It is in this region 
that the salivary duct opens into the pharynx. 

Thb Tracheal Sf/stevi (text-figs, fi to 10) is of tlie usual Aluscid 
type, tlie larvji being arnphipneustic. 

The Auierior Spiracles (text-fig. C) are of the usual radiating 
type. The antei'ior end of the main traclieal trunk expands 
slightly, forming a small bulbous region (Z>.), the wall of wdiich is 
strengthened by a i-idge (r,) formed apparently as a liolloAv out- 
pushing of tlie wall, which goes round the bulb, forming 
alternately anterior and posterior loops. Anterior to tin" bulb is 
tlie short Htigmntio Trunk or Felted Chamber (/.c.), tlie Filz- 
kamuier of l)e Meijere (6). Thi.s is of somewhat greater diameter 
than the bulb, and sections show that its lumen is broken up by 
niunerous fine chitinous hairs and ridges arising from its walls, 
Tlie distal end of the felted chamber expands slightly and, 
bending upwards at right angles to its proximal portion, projects 
from the surface of the body in the dorso-lateral region of the 
first body-segment near its posterior border. The expanded part 
of th(^ felted chamber which is aniero*posteriorly flattened bears 
a number of radiating arms. Stigmata bearing 6, 8, 9, and 11 
arms have been found, B being the usual number. In all cases 
examined, the two anterior stigmata of a single larva liad the 
same number of arms. Each arm bears on its posterior face near 
its apex a minute longitudinal slit («.). The lateral edges of the 
slit are curved so that the slit is narrowest in the middle, widens 
out slightly at its proximal end and considerably at its distal end. 
The proximal end of the slit is produced upwai’ds into a minute 

52 * 
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triangular flap, and its distal end is produced downwards intO' 
a similar lait more prominent flap, the two flaps largely filling 
up the widened ends of the slit. The whole felted chamber 
with its branches is enclosed in a delicate, chitirions sheathing- 
membrane («.?«.). This membrane apj^ears to be absent from the 
extreme apices of the branches ami docs not, presumably, cover 
over the openings. These tvv'o points could not, however, ho 
settled definitely. 

The Posterior SjnrcKdes (text figs. 7 h 8) are situated at the 
apices of two very small stigmatic papilla' carried postero-dorsally 
by the last body-segmeiit. Each papilla bears at its apex a 
rounded stigmatic plate {s.p.) in which are the three stigmatic 
openings* Tho posterior stigm.ata are of the same general ty])e 
as the anterior ones. A bulb, which is, however, of no greater 


Text-figure 6, 



diameter than the tracheal trunk, is interposed between the felted 
clmmber and the tracheal trunk. Its wall is strengthened by tw’o 
sinuous ridges which may be separate from each other, or the 
proximal one may be incomplete with its ends fused wdth the 
^tal ridge as shown in text-fig. 7. I have not as yet seen a 
case where the distal ridge was incomplete. The felted chamber 
is relatively nairow and long, with its walls produced internally 
into delicate ridges and hairs; distally it divides into three very 
diort bmnehes (not, however, all in one plane as are those of the 
anterior stigmata)t e^ch of which opens on the stigmatic plate 
by one of the openings mentioned above. In an apical view of 
the stigmatic plate (text*fig. 8) a central dark area is seen caused 
by looking through the pkte into the ooniegl space between the 



ANATOMY OF THE GOUT-FLY OF BAKLEY. 


793 


three short arms of the felted chamber. Jn iieithor anterior nor 
posterior stigmata have 1 been able to distinguisli finy Stiginatic 
8oar. According to T)e Meijere, tlio \'iMbility of 11)is striictnve 
varies greatly in difierent sjiecies. It is, however, probably 
present in all third instnr Cycioriliaphoiis larvie. 

On eacli side of tiie bixly tliere is a dorso-lateral niain tracheal 
trunk uniting the anterior and posterior stigmata of its side 
(text-bg. 9,/.<.). Uniting the two dorsal trunks are a series of 
ton dorsal commissures, th(' second of wliicli is rather strongly 
looped forwards, the remainder being prm^tically transverse. The 
first and tenth commissures, particulai'ly the latter, are thicker 
than the interv'eniug ones; the first gives oft*from each end nn 
anteriorly directed branch wliich goes to the pharyngeal mass; 


Text-figure 7. 



Dorsal \i(*w of posterior spinicle. (The stigrinatio plate ift seen by 
traii>pnrence.) 

the remainder are quite devoid of bmuches. The middle point 
of each commissure shows a small rounded thickening which 
sections show to be attached to the dorsal body-wall by a slender 
suspensory ligament. The distribution of the dorsal commissures 
is as follows :—No. 1, anterior legion of body-segment 3. No. 2 
middle of segment 3, but looping strongly forwards. No. 3^ 
anterior region of segment 4 (i. e, first abdominal). No. 4 arises 
at about the junction of segments 4 and 5^ and nos. iVID arise 
fiimilarly at the points of junction of the other body-segments. 
There is no transverse commissure at the point of junction of 
segments 11 and 12* 

£ach dorso-lateral trunk gives off eleven lateral trunks, the 
anterimr three of which are small and are mainly distributed to 
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the phavynj^eal mass and its associated muscles, forming in thi» 
region n complicated plexus. The remaining eight lateral trunks 
pass down the lateral body-wall and bifurcate into anterior and 
posterior branches, by the joining up of which branches (text- 
fig. 9) a continuous but un<lulating \entro-lateral trunk is formed, 
from wd)icli branches are given off‘ to the ventral l)ody-waIl 
and a few small ones to the lateral body-wall. The ventral body- 
wall branches of one side do not appear to anastomose with tlioso 
of the other side. 

Text-figure 8. 



0’03 mm. 


Apical view of posterior spiracle. 

Each of the eight posterior lateral trunks except the second 
and the last gives off tWo large bmnehes, an ant(?riorly <Iistributed 
and a posteriorly distributed; the latter may arise from the 
anterior side of the trunk; the second and last lateral trunks 
have no anterior branch, and the last has three posterior branches. 
The anterior bmuches of the lateral trunks are deep lying; they 


Text-figure 9. 



J)ovso-lnteral view of keva to show tracheal system. 


supply the viscera and then run forwards, approaching the median 
Ventral line, and supply a large ventral tracheal plexus in the 
region of the ganglionic complex. The posterior bitincbes divide 
into two parts, one supplying the lateral body-wall, the other 
passing dcrsally superficial to the dorso-lateral trunk to supply 
the dorsal body-wall. The trachmtion of the dorstd hody-ioall i$ 
mpplied ewdiidvely hy hwnohes from the loUrai tmnke^ the doreal 
eommieeures supplying no brunches (text-fig. 10 A). 

The first three (small) anterior tracheal trunks are joined to 
the corresponding trunks of the opposite side by three very 
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delicate ventral commissures which do not unite the trunks them¬ 
selves but corresponding branches. Ko other ventral coimnissures 
could be discovered, 'llie second tracheal trunk on each side 
gives off a back wardly-directed branch; these two branches con¬ 
verge to the dorsal surface of the brain, where they are joine<l by 
a short transvore commissure. From here tliey continue back¬ 
wards, one on eacli side of the dorsal lobes, and pass dowinvards 
one on each side of the cosophagus, probably ending in the ventral 
tracheal plexus. 


Text-figure 10. 



Dorsjil cf>mniissiii’c<i and tlioir tracheal hraiicWs in A. Chlovops icmioptis, 
1), Italioptera vomhinata, and C, Meromtfza niyrivenipis* 


All the lateral trunks e?ccept the first two bear a small 
appendage appearing as a very short tracheal branch. An 
attempt to investigate the nature of these by means of sectioim 
was not completely successful, but indicated that they were 
solid strands directed towards the lateral body-wall and in all 
probability attached to the latter. They are probably vestigial 
stigmatic trunks sneb as have been recorded by Inmis (8) in the 
larva of Anopheh^^ and by Carpenter and Pollard (2) in the larva- 
of Uyjmlerma, 


P&ristigmatic Glands, 

Lying at the base of each posterior stigmatic papilla just ventral 
to the tmeheal trunk and close to the hypoderin, is a group of two 
or three somewhat fiask-shaped cells. A duct leaves each cell, and 
the three ducts join forming a common duct which passes back¬ 
wards towards the stigmatic plate, upon which it probably opens^ 
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though it couhl not be traced to any Of)ening. The gland cellu 
are probably modified iiypoderra cells. Keilin has described the 
peristigniatic glands in several Oydorrhaphous ]arva>. 

Tiie anterior stigmatic trunks are surrounded as they tmverse 
tlie hypoderni by modified liypodei m cells which tn*e probably of 
the nature of peristigmatic glands, although tiiey are not nearly 
such prominent structures as the posterior j^cristigniatic glands 
and are appni‘ently unprovided with ducts. 


The Alimentary Canal ami its appendages. 

The structin-e of the phaiyux lias been described in connection 
with Ihe pharyngeal sclerites. TJio Jiyp<ulerin siirrounding the 
ventml posterior arm of the pharyngeal sclerile is directly con¬ 
tinuous posteriorly with the epithelium of the (esophagus, which 
is a straight, narrow tube with a very small lumen. Jn the first 
abdominal segment it traverses the ganglionic! mass, slightly pos¬ 
terior to which it entfer:> i he cardiac valve (proventriculus). This 
is of tJie type commonly found in Dipterous larva*. Jt is a pear- 
jshaped body, its broad anterior end being continuous with the 
(esophagus, its narrow posterior end with the cardiac division of 
the midgut. Tno structure of the proventriculus is essentially 
siinilar to the house-fly larva (see Hewitt, p. l»‘>7)and will not 
therefore^ be described. The cardiac ring of imaginal cells occupies 
the same position as it does in the larva of the house-fly ami other 
Dipterous larvffi, 

Tlie ])roventriculus lies in the anterior region of segment 5 
{2ad abdominal). From liere the midgut runs backwanls to the 
anterior region of segment 10; turns clorsnlly and runs forwarcis 
to the posterior region of segment 4; backwarefs to segment 6, 
where its diameter decreases considerably; forwards to the ]>os- 
terior region of segments; backwards, its diameter increasing 
.somewhat, to the middle of segment 10; forwat*ds ns a wide, thin- 
walled tube with a very poorly developed epithelium to the 
}.>osterior region of segment 7^ where it passes into the hiudgut. 
This last section of the gut is liable to become enormously 
distended, when its epithelium becomes extraordinarily thin and 
ill defined; its contents are usually of a dark brown colour, 

No attempt Inis yet been made to work out the detailed 
histology of the different regions of the midgut. As mentioned 
above, its last section Whs, in ail examples studied, considerably 
distended; other regions of the midgut are also liable to dis¬ 
tension, particularly tJie regions of the bends, and the appearance 
of sections of the gut-wall varies very greatly according to the 
degree of distension,great distension being frequently accompanied 
by partial degeneration of the epithelium of the affected i^egion. 
The possession of a striated border is a constant characteristic irf 
the wls of all regions of the midgtit epithelium, and this border 
can usually be made out by careful examination even where tlm 
gut is very greatly distended. There is no i^troj^ie rnmSmm 
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in the midgut. From its point of jun(‘tion with tlie midgnt, the 
liirulgnt passes forwards for a short distancM^ near to the dorsal 
horly-wall and then turns backwards and lains as a practically 
straight tube to the anus. At its commeiicenient tlie hindgut 
is slightly swollen and bulbous; on this follows the narrou 
antoriorly-direetecl region. 'J'he ]>osteri()rly-direeted region is 
dilated until a short distance in frotit of the anus, where it again 
beeonies a narrow tube. The wliole of the himlgnt is lined with 
a vvell-iiiai*ked idiitiiious intima., which is thrown into niiineroiis 
longitudinal folds, some of which are very prominent. J’here 
is a well-delinedi l ing of imaginal cells at tiie junction of the mid¬ 
gut and hindgnt. 

Salirary Gl<inds. 

The salivary glands are two siniple tubular bodies i\itb a con¬ 
tinuous central inteivellular lumen. TIk^ glandular ]K)r1ion (as 
tlistinct fivan the duct) begins at the level of the pro\entriculus 
and passes hack wards to about tlie posterior limiiof the ninth Ixaly- 
segment, t,he glands lying one on either side of the gut. In about 
the sixth or seventh body-segment each gland turns dorsally, 
then forwaids for a short <]istance, then again dorsally, and tlieu 
backwards and ventraily to its termination near thevential liody- 
vvall. These bends are always present, but their [losition is not 
absolutely constant. Jn transverse section the gland is circular, 
with a central star-shaped lumen surrounded hy four to six gland 
cells. At the anterior end of each gland there is a narrow ring 
of small imaginal cells surrounding a small central lumen whi(th 
is continuous posteriorly with the lumen of the gland and an¬ 
teriorly with that of the salivary 

I'iie duc^ is a narrow tube lined by a chitinous intima, its 
walls being formed of liattened cells, of which three are usually 
seen in any transverse section except anteriorly, where there are 
only two. Each duct runs forwards, Ijecoiuing very closely applied 
to the ganglionic mass, and lying in the groove dividing the sub- 
<esophageal from the supramsophageal ganglion. Anterior to the 
ganglionic mass the t\\o ducts lie ventro-lateral to the resophagus 
and directly ventral to the lateral edges of the antennal imaginal 
discs. As they pass forwards they approach the median line 
finally joining, slightly posterior to the pharyngeal mass, to form 
R. single median duct which opens through the veutmi wall of the 
pharynx at the point marked X in text-%. 3. The duct narrows 
oonsiderably just before entering the pharynx. 

Malpighian Tubee. 

There are two pairs of raalpigliian tubes, an anterior and a 
posterior. The anterior pair unite to form a short common tube 
which naiTOWs considerably as it parses mesially to open into the 
left side of the gut at the point of junction of midgut and hind- 
gut. The posterior pair of tubes forms a similar short common 
tube opening in a corresf«>ndiiig position on the right side of the 
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From their point of junction the posterior tubes pass back¬ 
wards in the dorhal region of the body, having a somewhat wavy 
course but no convolutions or sharp bends. Tlie anterior tubes 
are almost twice the length of the posterior ones; from their 
point of junction they pass forwards in the dorsjil region of the 
body to about the level of the proventriculus. Tliey then turn 
abruptly posteriorly. The distal limb of each tube lies lateral to 
the proximal one, and has a somewhat gimter diameter. The 
distal limbs extend backwards to a point slightly posterior to the 
point of origin of the malpighian tubes from the gut. 

Hie proximal limbs of the anterior tubes .are transparent and 
appear dark by reflected light; their lumen is very narrow. 
The distal limbs are opaque, glistening wliite by reflected light,^ 
and have a relatively Wide lumen which contains a frothy mass. 
At present no more precise details can be given concerning this 
difference in structure, and presumably function, of the two^ 
regions of the anterior malpighian tubes, but it is hoj)ed shortl}^ 
to investigate the matter more fully. All that, can he said ar* 
present is that the frothy mass in the distal limbs of the anterior 
tubes does not appear to consist of CaCO;j which does occur in the 
malpighian tubes of certain OycloiThaphous larvte (11). ^Phe 
posterior tubes resemble in structure the proximal limbs of the 
anterior tubes. The lumen of the malpighian tubes is in all places 
intracellular. 

Central Xerroua Syatmn—Cephalic Imaglnal Discs and 
related parts (text-fig. 11), 

Tlie cerebral ganglia arc rounded lobes lying in the first ab¬ 
dominal segment. They are separated fi'om e*ich other by a 
longitudinal dorsal fissure, except in their antero-ventral regions, 
where they are united by a short, and moderately thick, trans¬ 
verse <‘onimissure. Each is united by a broad (esophageal 
commissure to the ganglionic mass lying below the (esophagus. 
This ganglionic mass (called hereafter the siibocsopliageal ganglion) 
is a more or less cone-shaped body; it lies mainly in the first 
alxlominal segment, but its posterior end extends a short distance 
into the second abdominal segment. It represents the fusion 
of the subrnsopliageal, thoracic, and abdominal ganglia of less 
specialised insects. 

The msopliagus pas.ses hackwwds from the pharynx along the 
dorsal sutfac© of the snbossophageal ganglion. For part of its 
course it lies at the base of the fissure separating the dorsal lol)es 
of the brain, and the tiaiisverse commissure (#.c.) uniting the 
two lobes lies immediately dorsal to it. The dorsal vessel {d,v.) 
dips down from the dorsal body-wall and passes through the 
doiTsal region of the fissure separating the dorsal lol^es of the 
bi^in* Between the posterior ends of the dorsal lobes it ia 
suiTOunded by Weismann^s Ring (tp.n), an oblique cellular collar^ 
of which the dorsal pai*t is anteiior, the ventn‘4 part posterior. 
The ring is relatively thieJt at the sides but less wher^ 
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h proihiced laterally on each side into a fairly stout suspensory 
process (s.2J7\) whose other end is attached to the surface of the 
dorsal lobe of its side. These suaponsojy processes do not appear 
to contain any nervous elements. The dorsal and latei'al regions 
of the ring ar(^ formed of fairly large cells^ eacli with a single 
large nucleus containing a big, densely staining nncleolus an<l a 
few’ scattered clirornatin granules. The ventral and posterior ])art 
of the ling is composed of veiy small colls which luive ^'xactly the 
appearanc** of the cortical ganglionic cells. This region is un¬ 
doubtedly a ganglion; it becomes more jiroinincnt in mature 
larvtc, in whicli it is marked off from the lateral regions of the 
ring by a deep lissure on each side. A strand of tissue 
(jnesuiifaidy nervous) {p.n.) leaves this ganglion and passes back¬ 
wards and <low’n\vards to the dorsal surface of the pi'oventriculus 
where it forms a small ganglion Auotluii* strand (m.ii.) 

gor*s forward and downward from tlie ganglion and jiasses under 
tin* inmsvcr.st* c<unmissure uniting the dorsal lobes of the brain, 
in front of wliich it hieaks np into four nerves vvliich pass 
forw’ai'ds to supply the rcsophagus and pharyngeal mass. In the 
hlow-ily larva, atrording to Lowne ( 13 ), the corresponding nerxe 
swells out to form a small median ganglion just posterior to 
the ti’aiisvorse commissure, and from thi.s ganglion nervG.s pass 
foiwvard along tlie (esophagus, round which they form a plexus. 
The ni(*dian ganglion could uot be distinguLshed in Chloropa, 
Frou' the jiosterior region of the transverse comini.ssure a stout 
vertical strand of a fibrous nature (r.^r.) passes upwards to be 
inserted into the ventral wall of the dorsal ve.sssel. 1'here is no 
ganglion at its point of Junction wdth the doisnl vessel and it 
gives off no nerves; it is probably, therefore, purely suspensory in 
function. The dorsal ve.s.sel passes forwards and, sligiitly anterior 
to the transverse commissure, it fuses wdth the posterior region 
of the ce}»lialo-plmryngeal band in the manner described below. 

The dorsal cornua of the pharyngeal sclerite are each surrounded 
by hypodenn, tlie hyjxtdermal sheaths being united by a narrow’ 
archeil baud of hypoderni, which is continuous anteriorly with 
the hypod(3rmal sheet which unites the dorsal margins of the 
pharyngeal s<derite and which, as mentioned in tin* description of 
the pliaryngeal skeleton, is really ii double slieet. I'he hypo- 
dermal sheaths of the doi>al cornua are continued posteriori}^ 
beyond the termination of the phaiymgeal sclerite as hollow’tubes 
of hypodenn {Ls*p,) united by the arched dorsid hypoderrnal 
plate (c.j».6,). The hollow tubes are the peduncles of the cephalic 
imaginal sacs and the arclied plate is the cephalo-pharyngeal 
band. The relationships of the|)a.rts are most easily made out in 
fairly young third instar larves; in mature larv® the enormous 
growth of the cephalic imaginal discs makes the interpi’etation of 
sections somewhat more difficult. In such a young larva the 
peduncles of the sacs decrease rapidly in diameter as they pass 
backwards and their cavity becomes practically obliterated. lu 
the third thoracic segihent they increase in size to form the 
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ceplialic iiTiagiiial sac« which contain the imnginal discs and a 
weil-inarked thoiigli narrow cavity. The cephalo-pharyiigeal 
hand extends outwards under the jnedian region of their venti al 
surface, and its lateral margins are then produced downwards to 
form a lateral iiap (Z./.) oii each side. Slightly more posteriorly 
the iiJiaginal sacs separate completely from the cepha]o“]>harviigeHl 
hand, their posterior ends being attached to the dorsal lolies of 
the brain by nervous tracts. 

Tlie lateral flaps are not deep anteriorly, hut as tlicy }>os- 
teriorly their depth increases so that tliev hang down ttlose against 
the sides of the (esophagus, their ventral e<lges lyiiiir slightly 
Ixdow the level of the ventnd surface <jf the (csopliagns* and 
V>eing attached to two small longitudinnl ti’achcw whicii will ho 
mentioned later. Tlien^ is thus a well-defined sinus wlioso floor 
is formed by the (esophagus, and whose i“oc>f and sides aie formed 
by the cephalo-phar 3 ngeal liand and its lateral flaps lesj^ecHively. 
At about the anterior limit of the brain the dorsal vessel passes 
into this fc'upriHCSophageal sinus, its dorsal and hitend walls fusing 
with the cephalo-jiharyngeal band. The vessel ends by ojiening 
into the sinus at the point marked Y in text-fig. 11. Slightly 
posterioi* to the opening of the vessel into the sinus the dorsal 
regions of the lateral flaps appx*oach one another below the vessel 
and fuse, forming a vertical median plate (w.pL). The vertical 
plate is short in the aiitero-posterior direction, and posterior to 
its termination the venti*?*! parts of the flaps form an arclied mem¬ 
brane over the (esophagus. As it passes laickwards this ui(‘uil>rnno 
becomes less a,ud less extensive and more and more clasely 
applied to the oesophagus, aud where the latter passes beneath 
the transverse commissure its dorsal and lateral l egioiisare closely 
sun-ounded by tlie membmne, the ventml edges of which are 
united to the membrane covering the dorsal surface of tlm a\ib- 
<csophageal ganglion and to the tw^o small longitudinal trachew 
alrejidy mentioned. The ventral parts of the lateral flaps do not 
extend posteriorly beyond the transverse commisMU'e, 

The two small longitudinal tracheae mentioiuMl above arise in 
the head region and pass backwai-ds, one on each side of the 
<esophagus, until they come into relation %vith the ventral edges 
•of the lateiul flops along wliich they pats to the dorsal surface of 
the subceaophageal ganglion. 

As the Inrva approaches maturity the cephalic irnaginal sacs 
and their contained discs inci’ease enormously in size. Tlie two 
sacs extend npwanis i|.bove the cepbalo-pharyngeal band until 
they are in contact along the median line; pi’obably in a very 
late stage the two sacs communicate with each other as is the 
case in 3Ielop/utffm ovinm ( 16 ), but this stage has not been 
observed. Each me when almost fully developed consists of an 
antero-venteal region containing the antennal disc and a postero- 
doiml r^ion which contains the eye rudiment and also the rudi¬ 
ments of certain regions of the fae^ capsule. The eye rudiment 
is innervated from the posterior region of the ccatmponding 
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<l<>rsjil lobe; tlie «ntennal viuliment i.s, I believe, iniiervijted 
from the anterior re^doii of tlie dorsal lobe, but 1 have not 
been n-ble to eshablish this quite definitely. The ocular lialf of 
the iinaifinal sae overlies the anterior hnlf of the corresponding 
dorsal lobe. 

The pvocej'S of evagiiuitioji of the cephalic, discs is believed to 
b(^ as follows:—The right and left sacs fuse in tlie median 
lino ahovo the cephulo-pbaryngtial band so that their cavities 
coiumunicato. TJiis fusion gra<lually extemls forwards to include 
the j>e<liincles Avhose central ciivities come to form merely tlu* 
lateral regions of tho peripodal cavity of the conjoined sacs. 
VViien this fusion extends as far forwards as the point of oi igin 
of the pi'dimcics from the pliaryngeal part of the ce]>lialo- 
pharyngeal baud, which as mentioned above ap|>ears to be a 


Text-figure 11. 



Diic^rtmi to show relations of cephnlo-pliaryngeal band, dorsal vessel, and related 
structures. The right dorsal lobe of tho brain, and the right cephalic 
iiiiaginal sac are reproseiited as having been removed ; left cephalic imaginal 
sac and ita peduncle not shown. Part of the cepha1o>pharyiigeal band 
between the points K and K* is represeutwl as having been removed. (Kecon* 
strutted from serial iiections and dissections.) 


doable layered structure in this region, the two layers of the 
band liocoine more definite and split ajmrt, tho space between 
the two layers being continuous posteriorly with the cavity of the 
united imaginal sacs, and it is tlirough this space that the 
imagiuai discs evaginate. I have not seen this process but, as is 
mentioned below, the commencement of such a fusion of the sacs 
and their peduncles has been seen in connection with the pro- 
tboracic leg discs. 

Tkomck Imikgincd 

i}a each side of the body there are three leg discs—prothor* 
«eie, mesothorack, and metatboraeie. From the antero-ventral 
region of the sub-oesophageal gangUm tluere arise on each 
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side three stout nervous tracts one supplying eacli leg disc. 
Each inuiginal leg sac is pear-shaped with its broad posterior 
end receiving the nerve from tlm ganglion, its narrow anterior 
end being produced forwards into the peduncle of the sac. 

The protlioracic leg sacs and their contained irnaginal discs lie 
in the median region of the third tlioracic segment. In all 
specimens examined the peripodal cavities of the sacs communi¬ 
cated with each other, but this union would i)robal>ly not be 
found if suflScientl}’^ yonng specimens were examined ; it is (jnite 
certain that the protlioracic leg <liscs reach a given stage of 
development sooner than do the meso- and nietathorfieic leg 
hHscs. This point is referred to again below. The peduncle ot 
each sac passes forwards close to the ventral body-wall to end in 
the ventral hypoderm of the protlioracic segment slightly to one 
side of the median line. At the point where tlie peduncle 
reaches the hypoderm the chitiii of the hody-wall is traversed by 
a minute fissure elongated transversely to the longitudinal axis of 
the body. The fissure in the chitin is, of course, due to the dis¬ 
continuity of the hypoderm over a sinall area brought about by 
its invagination to form the peiluucle of the sac. The fissure 
passes obliquely through the chitin, so that in a longitudinal 
section through the peduncle and fissure the two form a practi¬ 
cally continuous line. I am unable to offer any explanation of 
the obliquity of the fissure. Similar fissures occur opposite tlie 
peduncles of the other leg discs and opposite those of the wing 
and liaHere di^cs. 

One specimen wdiich, wlien killed, was approaching its time of 
pupation, showed tlie method of evagination of the protlioracic 
legs. The united irnaginal sacs had grown forwards between 
the peduncles of the sacs so that the inner two-thirds of the 
jieduncles were united by two closely approximated liurizontal 
hypodermal sheets, a dorsal and a ventral, the space between the 
two sheets being continuous posteriorly with the cavity of the 
united irnaginal sacs. The central cavities of the inner two- 
thirds of the peduncles had not remained sepai*ate, hut w^ere 
probably represented by the extreme lateral regions of the space 
betAveen the dorsal and ventral hypodermal sheets. There can 
be little doubt that eventually the whole length of the peduncles 
becomes united by the dorsal and ventral liypodermal sheets; 
thus, eventually, there is only one irnaginal sac with a single 
broad, dorso-vei^trally flattened, peduncle, and containing the two 
prothoracic leg discs, Frobably, when evagination is to take place, 
the dorsal and ventral walls of this flattened peduncle separate, 
and the sac evaginates through the space between them. In the 
specimen from which the above particulars were obtaine<l the 
meso-and meta.thoracic irnaginal leg sacs showed no sign of union, 
though they almost certainly undergo the same process at a later 
stage. In all larvae examined the degree of development was 
greatest for the prothoracic leg discs* less for the mesotiioraidcy 
and least for the metatfaoracic, . ^ 



ANATOMY OF THE GOXTT-FLY OF BARLEY. 


803 


The mesothoracic leg discs lie slightly posterior and ventral to 
the probhoracic discs; their peduncles pass forwards to the 
ventral hypoderm of the mesothoracic segment. In tiie speci¬ 
mens studied the mesothoracic iuiagiiial leg sacs did not 
communicate with one another, though they probably do so at a 
later stage. 

The mefcathoracic leg discs are posterior to the mesothoracic 
and rather more lateral and dorsal. They are united to both 
the wing and haltere discs by strands of tissue accompanied by 
smM.ll trachem derived from the third lateral tracheal trunk. 
The figure given by Lowno (p. 84) of the wing, haltere, ami met-a- 
thoracic leg discs of the larva of (killiphora approximates very 
closely to the condition found in Chlo)*op}i, 

In a fairly mature larva a small irnaginal disc cnn he found 
arising just po.^terior to the anterior stigmatic trunk on each side 
at the point where tliis traverses the hypoflerm. In the ino.st 
advanced stage so far examined these discs are only .shallow 
invaginations of irnaginal cells and cannot be said to coiisist of 
peripoilal cjivity, ])eripo(l?il Triembraiie, 'Uid irnaginal disc. They 
may, however, jiiid probably do, increase in complexity towards 
the end of larval life. 

The wing rurlimonts are the largest of all the irnaginal discs; 
they lie mainly in the mesothoracic segment, but their posterior 
roundc^'l ends exbeml into the anterior region of the metathorax. 
Each lies nriiuly dorsal and internal to the dorsodaterul tracheal 
trunk of its side, but anteriorly it narrows and passe.s dorsally 
over the trunk to the external side of the latter. Its narrow 
anterior end Is ])ro laced into a short peduncle which passes to 
the dorsodabijral liypjderm in the posterior region of tlie meso- 
thorax. 

The haltere disc lies ventnal and external to the dorso-lateral 
tracheal trunk, the bulb of the disc overl 3 diig the. base of the 
third lateral traclieal branch. Its peduncle joins the h>^poilerin 
in the mid-lateral region of the metathorax. 

The innervation of the spiracular, wing and haltei’e discs has 
not been followed out. 

A minute trachea accompanies the peduncles of all the thoracic 
irnaginal discs. 

Imagmal Discs of the Mouth Parts, 

There are two pairs of irnaginal mouth rudiments. The larger 
pair, the maxillary discs, lie one on either side of the anterior 
region of the pharyngeal mitss. They are broad posteriorly, but 
taper off anteriorly into peduncles which are attached to the head 
<japsiile just latero-dorsal to the mouth-opening. Posteriorly 
they appear to be united dorsally to the hypoderm overlying the 
pharynx* which is coatinuous posteriorly with the cephaio* 
pharyngeal band. They are united ventrally by a hypodermal 
sheet paseing below the pharynx. 
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Below the nnterior region of the pharynx there are two 
extremely small disos which appear to consist, of solid longitudinal 
rods of embryonic cells lying close together near the median line. 
They are attached posteriorly to the liypodermal sheet uniting 
the maxillary discs below the pharynx : they are tlm labial discs. 
Theii* peduncles are attached anteriorly to tlie niedinn ventral 
hypoderiii of the head immediately posterior to tlie mouth- 
opening and some little distance anterior to the ojiening of the 
salivaiy duct in the pharynx. 

I have foun<l no mandibular iniaginal discs. These are also 
absent in the Blow-Fly (13) and the House-Fly (4). According 
to Lowne (p. 83) Kurickel crHcrculais described and figured 
mandibular discs in the resting larva of Voln^ella^ but 1 liavo 
been unable to find either the figure or the statement in Xunckel 
d’Hei’culais’ work (13). 

Ijnagliial Disca of the External Genitalia. 

Immediately in front of the anus there oi^e two imaginal sacs 
lying against the ventral ]iypodorn\ in the iuediau line, each 
sac containing two imaginal discs, one on each side in its anterior 
region. The posterior sac is the larger; it l»as a very short, 
transversely broad peduncle, which oj)ens out anteriorly into ji 
small imaginal sjxo, in whose antero-lateral regions lie the two 
discs. The anterior imaginal ^ac is similar to, but rather smaller 
than, the posterior. Both sacs lie in the mid-ventral region of 
the eleventh iKJcly-segment (8th abdominal). The posterior disc 
develops l)efore the anterior one, being well formed wlieii the 
latter is a mere hypodermal thickening. It is possible that 
differences exiht in the formation of these discs in ^ and $ larva, 
which would enahje one to detect the sex of a larva, but such 
differences have not yet been observed. 

From the examination of two specimens in which the anterior 
disc was in the form of a hypodermal thickening, J am inclined 
to believe that, the paired discs are from the commencement of 
their formation enclosed in a single common imaginal sac, and 
that this single sac with its single peduncle is not formed by the 
fusion during later stages of larval life of two originally separate 
discs. The evidence on this point, however, is by no means 
conclusive. 

Ima^hted JDUcs (f the Abdominal Segments. 

In the most mature larva examined the abdominal discs were 
in the form of two small lenticular tlnckenings in the dorso^ 
lat^l bypodermis on eadi side about the middle ol each seg¬ 
ment. The ceUs of tlmse discs originate by the amitotic divimoii 
ef an m-dinary bypoderm cell; the nuolem* membieime dis- 
afpeare,and the nacleoplasin splits up into numerdtmHtileinaises 
mtds of w|dcb becomee the nucleus of an imaginal cell. It m 
possible that the same process gees on in i^epnne of tbel 
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liypoderniih nt t\ IjOer bill it lins only hoen actually 

observetl in the <Iorsu-lat«ial re<rious. 'J In* abdoiniiial iiua^inal 
discs, of course, never bccoiuo invaginated, and iliercfore have 
no iniaginal sac and no peduncle. 

Thp> ])orsal VenseL 

Tlu" dorsal vessel is a tubular oigan l\ing clo.-e beneatli tlie 
dorsal bypodenn in tlie ineiiian line, its f>osterior end lying at 
about tlu* junction of segments 10 and 11. bVoin bore it runs 
forwards as far as tlu* anterior region of segment <>, wdiere it dips 
ventrally to tb<^ brain to lake the conrsi? ab*endy described in 
connection wdtii the contml nervous system, etc. Tlie part of 
the tulu* iNJiig in segment 10 i.s relatixedy wide, but it narrows 
considerably as it passes fiirwards into segment 1). 1'he wide 
posterior region may be defined as tlie heart; the jiortioii 
anterior to segment (> may be termed the aorta. The ostia are 
conlined to t);e cardiac region, 1 ut 1 have been unablo to make 
certain as to their niiiiihcr and position. The ])osterior end of 
the heart is slightly anterior to the posterior transveise coai- 
missure. Tlu* latter is suspended from the dorsal integument hv 
a delicate double transverse membrane, the space between the 
two layers being wdde dorsally but narrowing ventrally where 
the membrane fuses with the commissure. From the middle of 
the anterior membrane a dedicate ligament passes forwards to 
become attached to the ^’entral w^all of t lie jiosterior end of the 
dorsal vessel. At alxmt tlie level of each pair of pericardial cells 
<see below) in segments 10-6 inclusive the dorsal vessel is 
attache<l to the dorsal hv'poderm by a delicate ligamentous 
strand. 

Pericardial Xephrocytes^ and Alar ^vscles. 

On each side of the dorsal vessel there are 26 pericardial cells 
(nephrix'ytes) siiuate<l as follows:— 

In each <if segments 10, 9, and 8, four cells on each side. 

Ill segments 7 aiul 6, five cells on each side. 

In segment 5, four cells on each side. 

The cells He in pair.s, one on each ride of the vessel, exactly 
opposite each other. Seen in surface view in the living larva 
the cells are perfectly circular; in transverse or longitudinal 
section they arc oval. They are all uninuclear. In the mnjority 
of cyclorrhaphous larvae the pericardial nephrocytes are of two 
kinds; posteriorly there are a few large c.ells somew^hat separated 
from each other, while anteriorly the cells, though aimilai* to the 
posterior ones in structure, are smaller, znoi'e numerous, and 
closely crowded (see Keilin, 1917, for a review of the subject). 
'hx ChdoTopBy however, there is no such distinction, the cells being 
all alike. 

In connection with each pericardial cell (with the exception of 
the four anterior pairs which lie alongside ^e ventraliy-directed 
portion of the vessel) there is an alary mtiBCle. The alary muscles 
FBoc« Zoon. Boo.~l$S3| Kd. LIIL 53 
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of any segment arise close together from the mid-lateral region 
of that segment, slightly ventro-latei*al to the dor&o-lat«ir»] 
tracheal ti’iink. Each arises by a short dorsal and a short 
ventral root, which unite to fonn a veiy thin strap-like muscle 
which passes inwanls and dorsally below the dorso-lateral 
tracheal trunk to the pericardial cell to wliich it is related. Here 
it; splits into d4)r.sal and ventral layers which are inserted 
respectively into the dot sal and ventral walls of tlie dorsid vessel, 
and between which lies the pericf^rdial cell. The dorsal and 
ventral layers do not retain their narrow strap-like form Ixit 
♦spread out fan wise in the antercvpostorior diiection, so that the 
anterior ends of their insertions into the. heart extend as far 
forwards as the posterior ends of the insertions of the alar muscles 
next in front of them. The figures given V>y Imrns (Bt figs. 9 

10, PI. ix.) show the arrangement of the alar muscles in rela¬ 
tion to the dorsal vessel in Anopheles, and the arrangement in 
Chlorops is almost identical. 

VerUral Nephroc^ftes. 

In Muscid larvie the ventral nephroc>*tcs usually fonn a trane' 
verse loop of cells passing below the gut, eacdi end of the loojp 
Wing attached to one of the salivary glands at the junction <rf 
the glandular region and duct. In Cklo^'ops, how^ever, the ventral 
neyjhrocytes consitit of two separate mjisses each of seven or eight 
cells, the grtmps lying one at the anterior end of each salivary 
gland between the gland and the proventrieulus and attached to 
the gland at the region of junction of the duet with the glandukir 
IKntion. These cells are very much smaller than the dorad 
nophroeytes and are binucleate; they also differ from the dorsal 
nephrocytes in several cytological deUiils which wdll not, how¬ 
ever, be considered here. 

(£noci/tes occur in e?ich of abdominal segments 1 to 7 inclusive, 
as two groups of aWut five or .six cells, the gmups lying one on each 
side of the segment close against the hypoderm in the mid-lateral 
region. The cells are all uninucleate with rather dense, finely 
granular, and non vacuolated protoplasm. 

Small Genoc}ftM (8) appear to be absent. 

The Fat Bcdy consists of lobes and chains of large colk lying 
between the vainous organs of the l)ody, Tliere is no fat l)ody 
in the head and very little in the thoracic segmeutn. 

Integument 

TW chitin consists of two layers, an outer thin and dark 
coloured, and an inner thick and light coloured. The atirfacee 
of the two layers where they come in contact are very minwtefy 
serrated, the serrations engaging with each other. The hori^ 
aontal split by which the puparium will open is marked out in 
the third instar larva by what is apparently a elosed fissure, 
appearing in sections as a thin diirh line through the 
wmch passes herkontally round the enterter mA of tbe iiirsn 
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t4Ud back on each side to the postFi-iov roj^iori of the inetathoiacic 
Hegruent. The peduncles of the wing discs rejich the hypoderm 
at a point immediately opjio^ite this fissure. Tlie vertical splits 
which jmss up and down the lateral regions of the pufm-rium 
from the pcxsterior ends of tho lateral splits <lo not «[>pear to be 
similarly jmirked out in the thinl iiistar larva. 

ironwlial Jlndimnits* 

The rudiments of the ovaries or testes lie one on eitiier side of 
the fifth abdoiriiriiil segment in iU posterior region. They ai’e 
solid oval Tuassas of cells with tlio long axis parallel to the long 
axis of the hotly, and are attaelied to the neigh}>OLiring fat body. 
As T have not so far been able to distinguish a hirval ovary from 
a larvid testi'^, it would he ijuite useless to give any account of 
the structure i>f tlic gonadial rudiments. 

Muscular Sy»t**m , 

Tho details of the muscular system have not been woi’ked out. 
The arrangement of the muscles probably approximates very 
closidy to tiu'ir arrangenieut in Musca doitiebiicu which is de¬ 
scribed by Hewitt (4). 

0. (khm* Intmaitire 6*taffes of Chloi'ops,, 

The Pmparinm (text-fig. 12). 

Length 5*4 mm.; maximum breadth 1*5 mm. Colour ex¬ 
tremely variable; all shades between pale yellow to very dark 
brown. Thorardc segments slightly dorso-ventmlly compressed, 
much wrinkled trinsversely and ohlujuely, always darker coloured 
than the abtlominal segments; apices of wrinkles usually appear¬ 
ing dark brown or black, the spaces in between being lighter. 
The last two abdominal segments ai'e also considerably wrinkled 
and darker coloured than the others. The other abdominal 
segments are also tninsversely wrinkled, but the wrinkles ai'e not 
pronounried or close together and are not darkened. The larval 
cephalo-pharyugeal skeleton lies pressed against the ventral wall 
in the anterior end of tho pupariuin. The larval head is com- 
plettdy withdrawn within the prothorax and is quite invisible. 
Tho larval stigmata stand out clearly. There are no pupal dorsal 
respiratory trumpets pi'ojecting through the dorsid wall of the 
puparium {c/\ Keilin, 1917). 

For the exit of the imixgines the anterior end of the puparium 
splits into dorsal and ventral halves by means of a }>orizontal 
split running round its anterior end and backwards along each 
side as far as the anterior region cl the first ab<iominal segment. 
From each posterior end of this split a dorsal and a ventral sjdit 
extends round the anteidor end of the first abdominal segment. 
The extent of these transverse splits is very variable; sometimes 
they are very short, sc^etimes the dorsal ones meet in the mid^ 

58 ^ 
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dorsal line and the ventral ones in the mid-verilnil line, so that 
when the imago emerges the whole of the thoracic region of the 
puparium falls off in two Imlves. Usually the ventral splits are 
longer than the dorsal. "When the puparium splits the larval 
spiracles are situated on the dorsal half of tlio split thorax, very 
slightly dorsfd to the split. 

The First Larval lustar is extremely sinular to tlie third instar. 
The head and cephalo-pharyngeal skeleton are identical in form 
to those of the third instar; the arrangement of the tracheal 
trunks is the same, hut tlie smaller branches of the tracheal 
system ramify less extensively, many l)ping either not yet formed 
or not tilled witli gases so as to he visible. On emergence from 
the egg the larva is completely a[)iieustic. The doi'so-lateral 
tracheal trunks extend from tlie anterior region of the second 
body-segment to the ])oslerior region of the eleventh l)o<ly- 
segment. There is no indication whatever of anterior spiracles. 
Posteriorly, in the position oc(Mipied in the second and third 
instars b}’’ the posterior stigmati(* papillm, there are two stout 
and promiuent papilhe with a truncated ape^:. These show no 

IVxt-lignre 12. 
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C. tt»ni )f}us Lateral view of empty puparium, 

trace of sfciginatic openings, and tlie dorso-latonil ti-aclieal ti unkK 
do not extend into them; four rather stout pointed set® radiate 
outwards from the doiw-lateral border of the apex of eaoh of 
these papill®. 

In the first larval instar there is no difference in shape between 
the thoracic and abdominal denticles, all being of the approxi¬ 
mately semicircular shape found on the abdominal segtnmvts of 
the third instar. Their distribution is slightly different from 
that in the third in that they do not appear to extend 

into the domim ot the thoracic segments. Such charaotere a.s 
those, however, require very careful examination with an oil 
immersion. I have not yet succeeded in finding the vestigial 
leg-sense organs in the first instar; if they are present however 
they will naturally be extremely minute, and I am not, therefore' 
prepar^ to say definitely that they are absent. ^ 

y*^*°”^** length of cephalo-ph^ngeal solerites -, , 

“ MMimiim doreo-vehtoii aepth ofrei^tes *"”» *** 

third larval instar and about 4| in the first lan-al 
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With the exception of the above points tlie fii-st iii.stnr is a 
miniature replica of llie thirrl. 

The. Second Larcal Tnstar is identical in external anatomy, 
except for size, to the third. A mature second instar is only 
recognisable from a young third iiistar by the fact tliat in the 
former tliere can bo seen tbe developing spiracles and cephalo- 
pharyngeal skeleton (d* the third in.star alongside those of the 
second instar itself. 

The Egy (textdig. Id) is approximately cylindrictil with its 
ventral surface flattened and its doi.-al surfac(‘ strongly convex 
transversely and slightly so longitudinally. I'he egg narrows 
slightly at bofb ends. There is a definite polarity of the eggs 
Avhicdi are always laid on tho leaf of the host-plant in a certain 
way. The anterior etub which points towards the apex of the 
leaf, is slightly dorso-vent rally tlattened and very slightly truncate 
at the apex. The posterior end is evenly rounded and not dorso- 


Text-figure 1 d. 




C. (anioptaf. A. Ontluu* drawiiiir viewed dor^'aHy. 

!I. Duthno of pits jiu doisiil Mirfact* strii at a Idj^her mapiiHcutioii. 


ventrally flattened. I'he upper surface and sides of the egg are 
ornamented with small polygonal depressions set in longitudinal 
rows, which may or may not extend the whole length of the egg. 
The ridges separating two adjacent depressions in a row are not 
quite so high iis the longitudinal ridges wdiich sepamte adjacent 
rows. The ventral surface of the egg bears a few longitudinal 
rounded ridges. The egg is firmly attached to the plant upon 
which it is lahl by a tmnsparent cementing material. No miem- 
pylar apparatus has l>een observeib 


Hast-PlaniB, 

As the question of the host-plants of Ghlorops will be con¬ 
sidered in detail in a later paper, it will be su^cient to state 
Agropgrtm{isRTrUimm) r^m is the only wild grass 
in which the larva has been found up to the present. 
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Mekomyza kigbivehyris Meq, 

The fnihgrowu larva (text-fig. 14) is about tlie .same kfigth as 
that of CMoropft^ but is rather more slender. It is almost alwajy^s 
a bright green colour, but occasionally almost colourless sj^ci- 
meiis are found. Other prominent cliHracicu'i.sties are the sessile 


Text-figure 14. 



M. ni/^rit'finirts. Lateral view of iiiatnro larva. 


posterior stigmata, tlie j)resence in the cephaJo-phsryngeal skele¬ 
ton of a meclian ventral juece, and the peculiar shape of the last 
abdominal segment when seeii laterally. 

The Head (tc^xt-fig, loldifier-s in several points from that oi 
Chhrops, The arilenine are anterior in.sUfid of lateral. Tlit 


Text-figure 15. 



M. niffHveniris, Ventral view of larval head 


maxillai'y palps are wtuated on two prominent swellings separated 
A Mtber deep esedian dsanre: the ehitinons ting sutTonnding 
1i« maxilkry pAf senae organs is itWAnplete aatfwo-iaten^ 
Xhe eense eigans are aitnated m the {Kwteie.««eiit!nt 

regions of the weddings bearing the mmxilkry piape; «Mh ls« 
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WMJgiily triangulfir plato !K*anng four small circular seii^e orgatis^ 
a larger centml one and an anterior and two posterior smaller 
ones. The labial plate bearing the two labial sense organs 
rxicupies the same |K)«ition as in Vhloi’O'jfm, but differs soinewlmt 
ill shape. The position of the small circular cephalic sense 
organs is shown in text-fig. 15. At each side of the oral aper¬ 
ture, running more or less parallel to its laienil margin, there 
are three cliitinous ridges which extend from the antero lateral 
region of the niouth-ojxiiung to its |KXstei*o-Jat<^ral region. 

Thor aw Se(joM7iifi, 

Inst (‘ad ol rows of clutinoiis teelli such as occur (ui (Idorops^ 
Meroitnfiit iias low transverse ridges of varying lengths, tin* 
apices of the ri<lges being mimitol}’ «eiTatt‘<l. Almost tiie wliole 
of the (hn*sal suilace of 1 he prothoracic segment hears these ridges, 
only a nnri’ou post(*rior region being free from tluun. \ entially 
the lidges extend across the whole hreadtli of the anterior 
margin, ]>ut passing posteriorly they become less and less exten¬ 
sive, so that tliey form a roughly triangular area, the base of the 
triangh* lying across the anterior margin <‘f 1h(‘ segment, the 
apex of the triangle lying in th(‘ median region of the segment a. 
little anterior to its ))o«tierior margin. 

The meso- and mebithoracic segments have ridges all round 
their ant(n*ior borders, the ridges being numerous, closely placed, 
and ctivering broad aitms in the middle of dorsad and ventral 
surfaces, but be(v>iniTig intmh less numerous, wider apart, and 
omifined to a narrower area latemlly. 

Ill tin* antcro-vi'iitral region of eacli thoracic segment is a 
ti’ansversc series of circular sense organs, five on each side of the 
median iit}<\ 'the vestigial rudiments of the legs are similar to 
those of ('idorop». 


Ahd'Omimd Se^m€nt6. 

Tlievt' are nine abdominal segmenU', the ninth l>eing rathej* 
small with it,8 posterior legion cjrpahle of partial withdrawal into 
its anterior. The anus, which is situated ventrally on the 
anterior region of the ninth abdominal segment, is a narrow^ 
longitudinal slit, hounded on each side by a fairly prominent oval 
swelling; there are no adjacent chitinous teeth or sjiecial senso 
otgans. The last abdominal segment is divided pasterioi’ly into 
two lobes by a deep and broad vetlieal fissure; the frieivsiie 
posterior stigmata lie facing one another, one on each side of the 
fissure. 

Ohitinous l idges, similar to those on the thoracic sergments, 
««i!Toumi the anterior regions of each abciomiiml segment except 
th© last. Ko ridges occur round tfie posterior border of any 
s«^ent, 'Jliere are no ambutwtorj sw^eUings. 

Circular mnm orgam, similar to those oU the thoracic segmen^, 
occur m tiwnsvci'se rows of about ten on the ventral surface in 
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the posterior half of eaoli abdominal sepfmeut. There is a row 
behind t.lie amis, and their presence makes it pnictically certain 
that what in this and the other larva? <lescribed liere (see Chloropn 
above) I have called the ninth abdominal segment really is a 
separate segment. 


Cephalo- Pharyngeal Skeleton. (Text- fi g. 16.) 

This is of the saipe general type ns tliat of Chlorops. and 
ditha-ences of detail can i>(‘ made out from the iignres. Tlie most 
^striking diflerence is perhaps the presence of a median ventral 


Text-ligure 16. 



J/. niyrimntrift. Lateral view ot*oepluilo-phorj ngeal •'clonlos. 


piece. Til is plate also occurs in Balioptera cofnhlnaki^ where its 
relations with t!ie neighbouring parts are more easily maile out 
(see below). 

Tracheal Sysk nu 

The anterior stigmata are of the usual branching ty{>e and are 
situated near the posterior margin of tlie first bwly segment, 
slightly dorsal to the mid-lateral line. The bmnehes are ex¬ 
tremely short and project very little fiom the body-surface 
(text-tig. 17). 

The posterior stigmata (text-fig. 18) are, as already mentioned, 
sessile and not at the apex of a stigmatic papilla; then" is no 
stigmatic plate and ea-ch of the three openings projects very 
slightly above the body-surface. Four pairs of branching hairs 
arise, as shown in the figure. 

The arrangement of tlie tracheal trunks and branches is very 
similar to that found in CMorops. There are many differences of 
detail which do not, liowever, merit the extended description 
necessary to make them clear; one difference fvnly is noteworthy. 
In Ohhrops the doiml commissures give off no branches to the 
doml region of the body, which is supplied by branclms from the 
lateral trunks. In Meromyza (text-fig. 10(3) each com- 

mmure, except the second and the last, gives off two anteriorly« 
direct^ branchy, which ramify extensively to supply the 
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tracheation of tlie segment in wliose posterior region arises th(» 
<lor^al commivSHure from which they take origin. Yery little of 
the dorsal tracheation is supplied by branches from tlie lateral 
trunks. 

Text-figure 17, 



M. lUifrict'ttfns. Antmor si>imcl<*. The dotted line indicates the 
surf.ice ot the body. 


Text-tigure 18. 


*0 

o 

6 


Posterior spiracle of 3f. ni^rirenirh, 

Fuparium, 

Xiength 5'7 nun. Maximum breadth 1*2 mm. Practically 
ijolourless, but appears green owing to colour of pupa within. 
Wrinkling aa in Chlorops ; wrinkles have a light golden-brown 
eoloiir. Splitting of ptipavium as in Cfdorops except that the 
vertical aplita always meet dorsally and ventmlly, so that the 
thoracic segments always se{)arate off completely in dorsal and 
ventral halves (except that they may lamaiu attached to the 
nymphal integument). 
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BAUOPTJaiA OOMBINATA L. 

Ti»« ftill-^t'own larva (text-fi]gf. 19) in ahorfcer and ivJativ€ly 
thicker tLiiti that of (7ilorops, Its cephalo-pharyngeal skeleton 
is proimrtionately larger than in any otlier larva considered here. 


Text-figure 19. 



haliopUra romhinata. Lutt*ml of mature l.irvrt. 

Its most prominent charactetistics are its large anterior stigmata 
and the heavily oliitiiiized metlian ventral piece of its cephalo- 
pliai'yngeal skeleton. 

The lliHid (text-fig. 20) is chiefly remarkable for the arrange¬ 
ment of the numerous chitinous ridges on its ventral surface, 


Text-figure 20. 



J?« V«ntral vi«\v of larval hoadl. (The rovra of chitiuottf dentidka 

ou the i^thmux have be^ omitted.) 


wliidh is divided ly them into snwdt polygonal areas whose distri- 
hntiem jw dhowei in the figure. Osrta^ of the ridges in 
regiofi anterc^latera! te the enonth-opening !mr smtd! i^tinws 
teeth (o*r* t) pointing posteriorly. 
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The maxillfiiy palps are borne by two fairly ja'omineiit 
swellinj^s; their cu*cular sense organsai-e surrounded by ebitmoua 
rings wlnrli are inconiplefee antero-latemlly, and two slightly 
larger circular sense organs lie just outside the gaps in the rings. 
The antenna; are (uily remarkable in that the apimi joint is 
almost as broad as long, instea<l of being markedly longer than 
l>roH<l as in the otlier larva; considered here. The j»ro-or:il sense 
organs are incouspieuous, e.*vch consisting of two small circular 
sense organs situated close together but not cnirif d on any special 
swell]ng: they are <juite separatf‘ from the swellings wliich l>ear 
th(j inMxilUijy palj>s. The labial plate is again characteristic in 
shajH*, so far as the larva* cotisideied in tliis paj>er are conceriie<l, 
ami is reniaikahle in l>ertriiig two pairs of labial sense organs, the 
ante! ioi- pan* being the larger. The distribution of tlie small 
cephalic sense oigaiis is shown in the ligure, except for ofie jwir 
which are net \ isihle in a ventral Aiew, m they are situated one oil 
eacli side of the liead slightly dorsal to tlie mid-ventral line and 
on a level witli the antej-ior margin of the niouth-o{>ening. 


1 Vf (u'fjcic ftiff'ntii. 

Tin* chitiiious denticl(»s on the tlioracic segments are eonsidei - 
ably larger tlian those on C/tlorops, They occm* all round tlie 
aiittu’.ot* mai’giiis of the first and second tlioracic segments as 
m(xiei\at.ely bioad bands. TJie third thoracic segment has no 
anterior teeth N eutrally and only a few laterally and dorsally ; 
a litrlt* HI front of \t^ posterior margin, however, it bears a single 
j’ovv of teetli t*xt,erifliiig across its ventral region and up most of 
its ldt<M‘<d regions. Tle*re ar^ six thoracic sense organs on each 
segment forming a transvcr-se row beliimi tlie region bearing the 
chitinous teetli. The \ estigial leg rudiments arc similar to those 
in Chloropti, 


.1 hdom inal Segme nU . 

There are nine abdominal segments, the last bearing the anus 
veiitrally and the jiostorior stigmatic papilhe posteriorly. The 
morphology of the last two body-segments is rather obscure, ami 
this point is dealt with Ijelovv, Tlie arrangement of the chitinous 
teeth on abdominal segments I to 7 is practically identical. 
Each lieara near its anterior and posterior margin a trjin8vei*si 
Imtiti of chitinous teeth, which are from two to four rows broad 
ventraily, but become less numerous as they pass up the lateral 
legions of the segment. In the first four abdominal segment# 
the teeth nre continued over the dorsum as a single anterior and 
posterior row on each segment, Imt on the other segments they 
are not continued above the mid-lateml line. The posterior 
teetih on the seventh abdominal segment form only a single iwv 
vetitrally. Ventrally tliere is a natww space between the 
posterka^ rows of <d one se^ent and the anterior rom of 
the next segment behitid it, and this space, which corresponds 
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largely to the thin intersegmental membrane, is capable of a, 
slight degree of protrusion to form a ventral pseudo jiiO<l. 

Hehind the seventh abdominal segment there apjwai's to be one 
large segment bearing the longitudinal slit-like anus in its mid- 
ventral region, and a very small postero-dorsnl segment, con¬ 
sisting mainly of the two stigmatic papilla? and capable of partial 
withdrawal into the apparent segment in front of it. This, how¬ 
ever, is not the true nature of this region. A study of the 
musculature shows that the large segment consists of two seg¬ 
ments, abdominal segments 8 and 9, and the small posterior 
stigmata-bearing region ts almost certainly to be regarded merely 
as a specialized regii)n of segment 9. Borne indication of the com¬ 
posite nature of the large segment is available without a study 
of the musculature. In front of the slit-like anus is a transverse 
row of about 17 sharp, posteriorly-directed, chitinous teeth, and 
behind it is a small patch of about seven similar teeth pointing 
forwards. It seems probable that the anterior row i‘epresents 
the posterior band of teeth of segment 8, aiul the postei ior 
patch the anterior baud of .segment 9. the anus lying therefore 
between the two segments. The anus is not l>ouudeil by lateral 
swellings. 

Cephalo-Pharynyeal Skeleton. 

The form of this is sufKciently shcnvn in text-fig. 21, uml only 
two points require special umniiou, the ventral^vall of the pharjuix 

Text-figure 21. 



B, comhinata. Lateral view of ceplmlo-pliarvngpeal sclentcj^. 


and the ixiedian ventral piece^ The ventral wall of the pliarvnx in 
the region of the phalangeal sclerite has distinctly the appearances 
of being longitudinally ribbed when seen in surface view. As I 
have not examined sections of the larva, 1 can give no indication 
of the true nature of these ribs» The median ventral sclerite is 
a somewhat shield-shaped chitinous plate writh its lateral inarginn 
bant strongly ujwards. Its anterior margin shows a central 
curved emavgination bounded on each side by a rather prominent 
process from which a cord, apparently of a tendinous nature, goes 
forward to the ventral process of the corresponding mAudihlCi 
Fosteriorly the plate becoines less heavily ehitini^ S,nd appears 
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to bo Semite; into it tn*e inserteil the <]epressor innsdes of tlie 
mandibles. T1)0 inediaii ventral piece bears two rather proiniii(*nt 
circular sense organs, one on each side of its anterior region, 

7Vach(Ufl System, 

The anterior spiracles (tcxt-hg. 22) are borne dorho laterally 
by the hrst tlioracic segment in its posterior third and prtgect 
forwards dose to the surface of the segment. They aj-e ^erv 
prominent structures, consisting of a rather liro.ad dorso-ventmliy 
iiattened <‘eiitral stein, bearing about 13 lateral lu’anchos. Along 
lilt* median region of tlie central stem are a series of small 
tissures ( /’), \vhieh apjiarently pass right through tin* stem, teing 
only etwered by the delicate meirihrane by which the >\hole struc¬ 
ture, t*\(*ept the apices of the hmiiches, covered. 


Text-ljgure 22. 



The posterior spii^acles (text-fig. 23) are caa’ried at the apices of 
two prominent posterior stigniatic papillai. There is no definite 
chitiniited stigniatic plate. The foim of the stigmatii and the 
branching hairs may be seen from the figuie. Tlie stigmatic 
seal* (tsf.c.), which I have failed to find in CMorops and ^hromyza. 
is fairly prominent in Balioptera^ but it does not occupy the 
position in \^bich it is found (as the “Button^') in most Muscid 
larvfe. It lies on the median side of the stigmatic papillae some 
distance below the apex. 

The distribution of the trachece is essentially similar to that in 
the chief difference being the branches given off from 
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the ten dorsal commissures, the first and htst of which are, as 
usual, tliicker than the others. The tenth comuiissuve gives 
no branches: the first gives off at each ei^d a moderately large 
anteriorly-directed branch; the second loo})s strongly foiwirds 
over the first and gives oft' a few branches anteriorly; the thinl 
is also strongly looped forwards and gives off a few branclms 
anteriorly. Commissures 4 to 9 inclusive ar€J similar and are 
represented in text-fig. 10 B. They are roughly tiTinsverse and 
give off branches both anteriorly and posteriorly, each commissure 
stipplying the dorsal tracheatioii of the posterior half of one 
segment and the anterior half of a nother, Tlie dorsal coiuin i^su^es 
themselves occupy approximately the same posifciojis with regard 
to the body-segments as they do in Phlorops, 


Text-figure 23. 



if. romhinatci. Postprior sptmrle. The dotted line represents the cdift* 
of the apex of the stigmatic impilla. 


PLipnrmm, Leiigtli 3’2 mm. Maximum breadth lum. 

Colour golden brown; anterior and posterior ends much 
wrinkled and blackish. The thoracic segnients are much flattened 
dorsftlly, so that their dorsal surface shows a large shallow con¬ 
cavity, from the anjbero-lateral comers of which tlie prominent 
anterior spiracles of the larva projects forwards. 

For the emergence of the imago the puparium splits in the 
usiml manner along the lateral regions of the thoracic segments, 
which in this case correspond to the lateral margins of the domal 
csoncavity. The posterior ends of the lateral splits are joined by 
n dorsal transverse split, and the whole of the dorsal legion of the 
thoraetc segments splits off as a roughly quadrangular plate, 
which may or may not become oomplet^y detached from the 
puparium* The anteirior spiracles are attached to the dorsal 
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(Ihloropisca ghibra Meig. 

This i\y was hrerl out in considerable numbers from vaxious 
grasses and lias also been found infesting Winter Wheat aud 
Barley. It was originally intended to describe here the larval 
form. The larvn. is, however, so extremely similar to that of 
Oscinis frit that it has been decidtsi to defer the th^sci ipbion of the 
('hloropisca until a detailed eonn>arison of these two liuxie can lx? 
made. The only dilfei*eiK*es so far observed are the somewhat 
larger size of the GJdoropisca larva and its rather more yellow 
colour; such dilleiences are ol>viously iinsatisfacn>iy. 

I'ho chief winter host of Chloroplsca is Loliam perenne. 


WixTKii Host-Plants ui' C/ilouovs T.Lxiorcs\ MKnaMrzA 

A707//ANO JtALWI^JKHA 

After a considerable amount of jmrely qualitative grass 
examination bad been done, an attemnt was made to reduce the 
work to a quantitative liasis by bringing in samples of tlie various 
grasses, examining eaeti s)io<>t in the labonitorv, and finding a 
percentage figime of infestation. ^Jlie figures were, however, 
found to vary very greatly in samples of the gmmm taken from 
difiercut l<x%dities and are not. J tliiuk. worth giving. 1 consider 
that to obtain a reliable infestation figure for a grass iu this way, 
at least 20.000 shoots would liave to be coimtetl, taken in samples 
<if about 1000 shoots from dillereut Unmlities. This is obviously 
impossible when one is examining a considerable numliei* of 
ditierciit grasM-s. 

(7tloropi!i has only been found in Jgropt/r'Km 7’epe'iis 

among tiic ^^ild grasses examined. Meromijza atijriventri& occurs 
HI A, 7*epeAi<^ Fesiacti and Aloj^ecurtts py*atet*!iis\ Jialhjptera 

eoiithhuiia occurs in repetfs, Frstuca elatior, Lolima 
Ilokiis lauaim^ and A{p'osii$ nlba. The following gi*asse» have 
also b(*en examiuivl but do not appear to function a>. winter hosts 
for any of the above three species of flies:— Lolium italicuin, 
Foa praiemia^ F, triviulis, P, amina^ Agrostis vulgariB^ AlopecHrus 
ajrestiSy Arrhenittlierum areuaceam, Antho^vanthnm irdfuratmn, 
Arena p^thescena^ (^gnositriis cristalus^ ami I^acti/lis gtomeraia. 

Winter Barley and W^heat are also attacked by all three 
spwies; the conditions under which they are attacked by ChlitrojiH 
will be dealt with in detail in a later j)aper. The effect on the 
host of either Meromyza or BaliopUra is very similar to that of 
Frit Fly, The larvse live in the base of the shoot ami destroy 
the growing point, causing also the yellowing and death of the 
central leaves by destroying their basal regions. Winter is passed 
in the krval state. In spring the larva turns rouiid in the gtass 
shoot until its he<wi is directed upwards, ascends a sbert distance 
up the shoot, and then pupates. 
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Summary. 

The eSfct'iiial aiul interual anatomy ol’ the mature larva of 
Chlorops fantiopus are described iu detail 

The external anatomy of the fii*st and second larval instars is 
compared with that of the third instar and points of difterence 
noted. The pnparium and the e^g are also described. 

The external anatomy of the third larval instar and the 
pupariuni of Meromyza nnjriventris and of haUopteva comhinata 
are described and compared with the cfnTesj)onding stages of 
Chlorops tcrniopm. 

The winter host-plants of the three species are given, together 
with a list of eleven grasses wdiich have been examined but do 
not serve as winter hosis for any of the above species. 


aiiteima. 

a.sp. anterior spiracl#*. 

ft, bulb of Hti^xnatic trunk, 
ft.//, bnuu'liing hair of 
spiracle. 
c,p.h. cepbalo-phar.vnj?eal band. 
e.p.9. ceplmlo-j)barynpeal sclentes. 

<M% cephalic ebitinon** ridpe'^. 

c. r.t. “teeth*' on cephalic chitiiiouH 

ridpres. 

€.M,o. cephalic sense orphan. 

d. tn. dilator muscles ot pharynx. 
tl V. doisal vessel. 

f. tissnres in stem of anterior 
spiracle of Jiatioptera. 
f.c, felted chamber of spiracle. 
htf. hypodermis. 
i,9. intermediate scleritc. 
i.s.p. pedomde of cephalic imagiiial sac. 
ft. labium. 

/.ft. lateral tracheal branch. 

//. lateral flap of ccphalo'pharyugeal 
hand. 

l. p. labial palp sense orgsm. 

t,t, dorsodateral tracheal trunk, 
w. mandible. 
mM. median nene. 
m,nu. muscle nucleus. 

m. p. maxillary i>alp. 


mpl, mediate plate of cephalo-pharyn- 
geal b.ii/d. 

m.rl. median ventral Mclerite. 
p.p. proventncnlar ganglion. 
jih. pharynx. 
p.n. pioventricular nerve. 
p.o, pre-oral «tm»e organ. 
pr, proventnculn-. 
p.9, pharyngeal sclerite. 
p 9p. posterior spiracU*. 

r. ridge on bulb of stigmatic trunk. 
8. spiracular opening. 

9,v. stigmatie. scar. 

8.m. sheathing memlmine of anterior 
spiracle. 

8p. stigmatic plate. 

I a.y/r.'suspensory process of Weis- 
i mann’s ring. 

1 ft.c. tiansverse cotnmissu/'c. 

. thoraidc sense organ. 

I v.h vestigial leg sense organ, 

i V.9, vertical suspeiisor of dorsal 

I vesseh 

j v.t. vestigial stigmatic tnjuk. 

i jc.r. Vreismsiiifs ring. 

AT, point of junction of salivary duet 

! with pharynx, 

j J'. opening of dorsal vcsncI into 

i supra-fcsophageal sinus. 


llEFEREXfJE LETimiNG OF TeXT-FiGT’RES. 


posterior j 
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40. A Revision of the Isopod G<‘nn<^ Lii/uilum (Brandt)* 
—Crustacea. By Hauold (ioiiDoN Jackson, F.Z.S., 

Birkheck College, University of Lruidon. 

[Kefoi\o(i .July i.'J, 1923: Read Nu\L*inl)er 0. 1923.] 
(Tt3xt-£igures 1-10.) 
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( 1 ) I'litrodnctlon* 

The genus Li(jidium was sepai'ated from Ltykt by Brandt in 
183,3 with this <li3ignosis : “ Articuliis appendicis cauilalis apicalis 
exterior articuli basalis apici interins autem processui proprio 
ox articuli basjilis npice prodeunti in.sortus.'^ It is well defined 
in structure and liabitat from Llgia, although nearer to that 
genus than to any other 'J'orrosirial Isopod and linked to it by 
the newly de.M*ribed genus Ligidiokles Walirberg (1922); and 
there is but slight range of structure within it, Buddo-Lund 
(1885) gives five species which he describes in Latin with tbe 
utmost brevity and without figures. Tlie most important ;uid 
indeed often the only character given is the form of the 
uropod, but as the appendage is brittle and often lost, it is 
sometimes impossible to make a certain identification fi’om Ins 
description, I only retain two of these s[>eciea, but several 
good species have been added since Budd 0 -Luud*s work, and his 
collection contains specimens, mostly unidentified by him, which 
liave enabled me to describe all but four species. The revision 
of this genus Inis been greatly aided by a recent jmper by Yerhoeff 
(1918) dealing with the European species, in which much-needed 
new characters are proposed, and a new subgenus, TyphloUgidium^ 
is set up, on, to my mind, amply sufficient grounds, to contain 
Carls caye-dwelling Ziffidium cmeum, 

* Xhts psper k the seeoad of a serieE. 
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(2) Generic and Specific Characters. 

I have not found any marked sexual dimorphism to occur in 
Jjigidinm^ the difTerence between the sexes being confineil to the 
modified pleo{>ods of the male. In some species of Ligla the 
sutures separating coxal plates from tergite are differently 
raarketl in the sexes. It is interesting to note that no such 
difference is to be found in this genus, and that the sutures are 
marked, if at all, in an entirely different manner by fine semi¬ 
circular groove.s on the last four thoracic somites of both sexes 
(text-fig. 7, a). 

The proportions of tlie body and the size vaiy remarkably 
little. 

The colovr of preserved specimens is of little value, but tiie 
distribution of the ingment is sometimes characteristic and 
always worth noting. 

The general surface of the body is remarkably smooth ami 
polished in all but two species, wdiich have a roughened appeal- 
aiice owing to the presence of scales or kiiolw. 

Cephalon, Tlie line of the epistome is continuous. Above and 
between the insertion of the antenniv it forms a downwardly- 
directed V, which diliers in length and sharpness in diilVrcnt 
species. When prolonged and sharp it commonly ]>r()jects 
forward to form a slight triangular rostrum. This condition is 
termed “ produced in the following descriptions (text-fig. 7, 6). 
The eyes are moderately large in all species of the snbgenus 
Ligidiurn, and occupy the lateral corners of the he^id. In front 
of the hind margin of the cephalon is a more or less dt^ep trench 
(“transverse groove opening to the cheek more or less Iwliiinl 
the ey^e on each The two pear-shaped 2 >it« on the forehead 

of Ligia are repi*esented in this genus by grooves (“frontal 
grooves”) wliich originate behind the eyes in the transverse 
groove, run forwards on the inner side of the eyes, and turn 
inwards on the top of the head to run towards each other parallel 
to the transveme groove. They nevei- meet in the mid-line, but 
end abruptly. The demarcation of these grooves has some 
systematic value. (Text-figs, 3, 5; 7, J.) 

The thoracic somites vary little in geneml form. The hind 
margins of the first three are more or less straight, the fourth is 
slightly concave, and the remainder more deeply so owing to the 
backward productfcn of the lateral comers. These aio never, 
however, much produced. The first somite usually differs from 
the remainder, as has heen pointed out by Verhoeff (l&Ol). In 
many species the tergite is dinted on the postero-lateral corner 
of each side, and the dint may take the form of a wide shallow 
pit or of a shallow groove forming a re-entrant from the hind 
border df the tergite (text-fig. 3, c & oQl. In either case it supei^ 
fkially appears as if the tergite had Um coreleBSly nipped ty a 
fine pair of forceps* This structure is inferred to hereafter as 
the “ lateral depreMon.” Whm the is a:ktended to 
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the hind border of the tergito, there is often present on its hind 
edge a patch of stiff bristles arranged in about three transverse 
rows, forming, tis it were, a thick fence of stakes at the entrance 
to the little valley. Verhoeff (1918) has suggested! that this 
apparatus may be used as a comb for cleaning the antenine, but 
cNUifirinatorv obs^n vations have y<»t to be made. 

Tile edges of the tergites are l)eset vvirli “ Schup])enborsten 
similar to those of as described l>y Walnherg—tliat- is to 

say, the bristde usually projects slightly, but never conspicuously 
from the scale ; it is soiuetinies not eftsy to detect. 

abdomeu (luetasoine) is always abruptly contracted. The 
first two souiitr‘s are covered by the last thoracic somite, and are 
without drawn-out pleural plates, but the remaining somites 
iiave tiit‘se uio huatoly dmwn out. The terminal somite is very 
similar in form in all species. The hind border is arcuate or 
\ eiy blunily angled in the median line; it is notched above the 
ins(‘rtiou of tlie uropeds to a greatei* or less extent in dillerent 
species, but no distinctive nngit'S or spines me dovclo[)e<l. 


A pp^ndmjes. 

The (auteiiiMiles) are of tliree segments, th(3 distal of 

whicii is almost vestigial. They alvva\s project l eyond the fi*ont 
of tlie head in this genus. Scnsoiy bristles are found on each 
segn»ent and a terminal buncli on the last of a few’ short stiff 
rods. (Text-tig. 2. a.) 

2nd anteuiiit^ Kiv^o segments ami an obscurely segmented 
tiagellum of not more than 15 or less than 9 segments, ending in 
a, dense brush ol setie. Jn the subgenus Tijp/iUUtjidium the 
tlagelliun has 19-2d segments. TJie number of segments on 
the tiagellum uiipcars to increase in number till fully adult. 
(Text-fig. 

Right niandibU, 'Flu'ce strong biting teeth; large lucinia 
inobilis beset with many strong bristles, but nut chitiuized; 
3 hairy setto betw’een biting teeth and molar tubercle <)n base 
of lacinia inobilis. Molar tubercle not big]i-crowmed,and bearing 
a dense row of setose bristles on its free posterior edge. A 
bunch of long non-setoso bristles betw’eeu lacinia mobilis and 
molar tubercle. (Text-fig. 1,« & c,) 

Left mandibU. Three or four strong biting teeth; lacinia 
mobilis with 3 chitinized teeth; 3 or 4: hairy bristles between 
biting teeth anil molar tubercle on base of lacinia mobilis. 
Molar tubei'cle lugh-crowued ; its surface stitingly ridged. 
(Text-fig. 1, h d») 

1st maijoilla. Lacinia exterior with 4 large teeth and 3 or 4 
small ones* Lacinia interior with three very stout hairy bristlee, 
the two inferior of which are equal and larger than the upper¬ 
most one. (Text-fig. 1, e kfi) 

2?k^ Obscarely divided into two lappets, the smaller 

on the outmr side; m the inner aide ate seen two richly eetoee 
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bristles, the upper of which is small and roundo<l, the lower 
larger than tlie upper aud blade-shaped. (Text-hg. 

Maxillipedes, EudoiK)dite distinctly divided into ') segments, 
the distal one ending in a blunt c<>ne: on inmu' side of all but 
proximal one a prominent bunch of about 7-0 bristles. The 


Toxt-figure 1. 



X40$dium k^pnorum, a & <t, tight mandible; & A. d, left mandible; 
e &f, let maxilla; 2ud maxilla; 4, inaYiUipede. 


inner blade densely covered with plain and setose bristles en the 
apeac (Text-fig, l^k) 

Pm^mopods. Typical in form and "without distinctive featutee* 
The bristles are of simple form, ending in two spikes with a 
median small *^hair«’^ A single bristle projects beyond ihe 
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unguis in all species hut L. japonieiLtn, in which, according to 
Verhoeff, tlie 7th foot lias four ciliated bristles proiec^tins; beyond 
the unguis. 

rieopods. In the male the Ist and 2ud ])aiis are modified. 
The 1st eridopod is drawn out on tlie insich* into a jirocess upon 
which is set a variable but small number of b>otje. The Lst 
exopod has also sets' on the postero-median corner. The 2iid 
endopod is of two segments and greatly t‘longated. The inner 
edge is thickened, and the outer appears to be folded over in some 
forms. At the end of the distal segment this fold sometimes 
becomes a wide lappet, wbicli sliows corisidei.dile individual 
variation in si/e and shape. Verboetl* bases a key on the 
characteristics of the male pleopods, but altbougli my material is 
not conclusive, J do not feel disposed to allow mucii importance^ 


Text-figure 2. 



Liffiditim hj^pnorum, a, antenna ; b, antonnule* 


to them. I suspect that they appear different in forms collected 
during and out of the breeding-season. (Text-figs. 3,e; 4,« & 6 ; 
6, 8, o<fed; 10, 

Uiropad^, The striking inequality of the two rami and the 
characteristic inner process of the base make these appendages 
systematically valuable, a fact which causes their brittleness to 
be all the more regrettable. Biidde-Limd divides the species 
dealt with by him into two groups—the first in which the exopod 
is longer than the endopod, and the second in which the reverse 
is the case. Further knowledge has shown that the first group 
contains but two species—the common £, hypnorum and Typhlo- 
Updium mcnmi—mA that all the other known forms fall into 
the second group; The grouping does not seem to be of primary 
importance. (Text-figs. 4, c; 6,g; 9, c; 10, e.) 
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(3) Iiey to the genus Ligidium. 

I'he (iiagnosos of tlie geiiefa TyphloUgidium nnd Ligidium «.«• 
fire taken from Verhoeff (1918) with one omifc‘«ion. 

A. Eyes and bod.\**t>igrment absent. Antennal flaj^ellum 10-SS pegiMots. 

MandiWes with large interval iietweeu the Inting teeth and triturating part; 
ill intervening space 10-11 hairy Unslles. Errijaids widely stiparated. 

Suhgcnus T^phUfltpidium Vcrh. 
One species, T. rfietum (Crimea—cav'ca). 

B, Eyes large, bodv-pignient well develnpwl. Antennal flngellnm 10-15 segments. 

Mandibl^ with 3<-& hairy set&>, their biting teeth and triturating part not 
widely separated . Suhgeims Ittgidmm Verh. 


(With bristle group on hind lateral bonier of 1st 

!.•< somite. 

t Without bristle gi’oup , . 

o C With lateral (lepressiun on hind lamler of lt*t somite 
( Without lateral depression 
( {Surface covered with little knobs .. 

I Surtnce smooth and shining 
. y Endopod of uropod longer than exopod 
i Exopod longer than endopod 
- ( Frontal grooves deep and distinct 
i Frontal grooves absent or very shallow 

C Surface reiigli and scaly . 

\ Surface sniouth nnd shining 
(Inner process of propcxbte of uropwl sliorter than 
7. < bieadth of base 

Omier process longer than breadth of base 
g ( En(Iopo<l b'ss than one-sixth longer than exopod 
* Endopod about half ns long again a» exo]>o<l 


2 . 

0, 

3. Knrope). 
fft vmanicvm ((Viitral 
noJuiosnin (Caucasus). 

4. 

Jn/pnomm (Kill ope). 

5. 

hognieiifte (S. Hosnia). 
fi'utnl*' (Caiiciisufc). 
latttm ((.'alii’orniit). 


joponievm (Japan), 

ffmrife (Califoniin). 
lonatraudatum (New 
York). 


(4) The genus Ligi*iimn. 

The diagnosis given below is modified from Sai*s (1899). 

Body oblong oval, moderately convex, attenuateil beliiud. 
Oephaloii without lateral lobes. Mesosome with coxal plates 
jnarked off from tergite by faint semicircular grooves on last four 
somites- Metasom© moderately small and abruptly contracted, 
without produced postero-lateral auglevS on last somite. Eyes 
large and compound. Aiitenuula of 3 segments, small, distal 
segment rudimentary, but distinctly projecting in fi*ont of head. 
Antenna witli multi-axticulate flagellum of 10-15 {Ligidium) or 
19-23 (TgphloUgidvmn) fAegmentsi, Mandible with laemia luobiUs 
and 3-5 {Ligidium) or 10-11 {Typhloligidium) setose bristles 
between it and tin ^olar tubercle. 1st maxilla with 3 stout 
setose bristles on interior laoinia. 2nd maxilla membranous^ 
with 2 stout setose bristles ou inner side. MaxiUipede with 
endopod of 5 distinct segments; inner blade linguiferm aji^ 
setose. L^s very slender and greatly increasing in length 
posteriorly. Opercblar plates of pleopoda veiy thin, without any 
obvious Wnohial structure. Urop^a modmiately largSf 
produoed on inner side into a process upon which the endwod is 
set; endopod usually longer and more alerter than axi4 

{Wpvi^ wh^ 2^ tong and slender apical bristles. 
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Text-fjgur<* r». 




Ijgidium /igpnorum. »t, heiid fiom front; 6, from above; r, 1:^1 tergtte, 
lateral t'diic; Ul and *2ml teigito frt»ni aide: e, lat i>leo|Hxl, . 


1. Lkudu m JiYPNORi’M (Ouvier). (IVxi-figs. 1, 2, 3, 4.) 

Oaisciia ht^pnorntu Cuvier, 1792, y. 19. Ligidium personil 
Braudt (1833), p. 173, Ligla melanocepfmici Koch (1847), Jl. 22 
(1()2), IB. Zia tnelatwcepfLaki Koch (1847), ZusainmenstelUmg, 
n. 212. Z.paludicola Koch (1847), R. 34 (180), 21. Ligidium 
amethysthim Bch3bl (1861), p. 311. />. hypmrmn Bbuxberg 

(1875); Budde-Lund (1885), p. 254 (g', r, for other references). 
£. ciiraorium Budde-Luud (1885), p. 256. L, hypmrum 
Michaelsen(l897), p. 132; Sara (1899), p. 157 ; Verhoefi*(1901), 
p. 40. X. mdanocephala Koch (1901), p, 69, L, hypnorum 
Koch (1901), p. 69; Richardsoa (1906),p. 686; Verhoeff(1918), 
p, 114; Dahl (1916 *1917). 

JUngA: <S 6iiim.^ 5 7*5mxa« Brmdthx 6 2^5mm., $ 3*5mm. 

8mf<m smooth and shining. Smd. Frontal margin slightly 
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sinuate ; median V very obtuse and almost linear, not produced* 
Transverse groove deep and passing behind eyes. Frontal 
grooves well marked, joining tiansveise groove at obtuse angle 
behind eyes. Eyes large and pear-shaped. Thoraa.\ 1st somit<» 
with deep lateral depression on each side, extending to hind 
border* On hind border of depression a dense bristle group. 
Coxal plates: sutures well marked on last four somites in botli 
sexes; moderately draw^n backwards on last three somites. 

flagellum reaching back as far as bind margin of 2ud 
thoracic somite; witli 11 segments. Urvpoda. Inner process of 
base long, cairved, and nearly as long as base. Endopod by itself 
not more than half exojDod; combined witJi inner process reaching 
nearly as far, or as far as, but not beyond, lip of exopotb 
Exopod about thiee times as long as inner process. Tehon 
arcuate ; not notched or only faintly notched over uropods. 

Pleopods of S . L''t exopod with 2 or 3 large setw; Istendoj ofl 
drawn out internally into long narrow process with 3 huge 



Text-figure 4. 



Li£fidium h^pnorum, a, 2nd p]«opod, ^ ; h, endopod of same from another 
specimen j c, uropod from above. 

bristles; terminal segment of 2ud endopod with rounded or 
almost triangular lappet. 

Colour. Brown and yellow mottled. Dark more or less con¬ 
tinuous band over junction of coxal plates and tergites. 

Distribution. Europe; Oalifornia; Niagam (Canada). This 
species has not been recorded from FT* America since Stuxberg 
<1876), on which Budde-Lund (1886) comments, ‘‘quid mihi 
minus verisimile vMstur.” 

Figured in full by Bars (1899). 

I have included L. mirsormm Budde-Land and Z. melano- 
cepAofa Koch as synonyms of this species after a minute exami¬ 
nation of the original specimens/ Verhoeff rightly conjectures 
that il. eursortuni is a l^ge variety of Z. kypnorum^ and as such 
I have distinguished it. Z. mdanicmphala is a colour variety^ 
with slight stmctuia! features to sepamte it from Z* hypmrum. 
1 agree with TerhoeflT that Z. am 0 ^y$tium is almost cevtainiy a 
syxKmym. 
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Varieties* 

L* /t}/p'tioriti)iy var. cursorlnm (Hiuldo-Jjund). Lengtlt 9 anii. 
Breadth 4 jniri. Frontal margin sinnata, inodiau A" 
and slightly produtXMl. Frontil grooves sliallow. Coloiiving as 
in L, hypnoram. Inner process of iiroped base perhaps a little 
shorter than in L, hyjmortnn* 

L, hypnorimi var. atrowacaJatatn A^erh. Th*" dark markings 
n.ake 2 longitmlinal hands on the tail in fiont of the telson. 

L* hyptwrum vitr, ’inelanocephala (Koi*h). liody \erv con\ on 
above; antennal (lagellutn 9 12 segments; foniHi segment of 
antenna searecdy lotiger than the th.ird ; colour pre»1oniinan11y 
dark bi'own. 


2. Luiinu M KRACiiLK Ihidde-L'ind. (Text-fig. n.) 

lAgidinw fragile Budde-Land (IHSo), p. 257. 

Ligidium euxiitam Verhixdf (1918), p. 114. 

Length 7*5 min. Breadth 3*5 niin. 

Siuface smooth and shining. Head. 1^'rontal margin sinuate ; 
median A" moderately sharp; not produced. Transveise groove 
deep and narrowband pa.ssing behind eyes; frontal groov'e very 
shallow and joining transverse groove abru}>lly. Eyes largo and 
pear-shaped. Thorax. Ist somite with lateral depression on each 


Text-figure 5, 




XJgidmm fragile, a, anteumi; A, head from 


side extending to hind border. On hind border of depression a 
bristle group. Ooxal plates: sutures faintly marked on last 
four somites; slightly drawn backwards on last three somites. 
Antennal flagellum reaching back as far as halfway across 3rvl 
tlioracic somite; with 12-15 segments. Uropods* Inner process 
of base nearly as long as base; endopods imching further back 
than exopod; exopod about twice as long as inner process. (I 
have not seen a complete uropod.) Telson*. Sides obtuse-angled 
and with slight notch over uropods. 



832 


Hit# B. O* JACKSON ON TBK 


Colour, Mottled brown nnd yellow; median yellow stripe from 
bead to tail; legs yellow. 

Distribution, Caucasia, Crimea. 

VerhoefTs suspicion that his L, eH.vinum can he brought into 
relation with Budde-Lund^s Z. fragile proves to be well founde^l 
on further examination of Budde-Luud*s material. I have no 
hesitation iu placing it as a synonym of that species. 

Varielg, — L, fragile caueastium Verhoeff (1918). Epimera of 
tiiorax piedominantly coloured with irregular brown marks. 
Hind angle of tergite of 2nd somite with similar depressions to 
1st tergite. Antennal flagellum wuth 11 segments. 

d. LioidiI'M GRACfLE (Dana). (Text-fig. (>.) 

gloiiisens gradlib' Dana (1856), p. 170. 

Ligiditnn tmue Budde-Lund (1885), p. 258. 

Ligrlium gracilis Holmes (1904), p. 318; Richardson (1905), 
p. 090 {g,r. for other references). 

Ligidiutii gracile Verhoeff (1918), p. 114. 

Length, S 7 mni., $ 9 mm. Breadth : d 2 mm., $ 3 min. 

smooth and shining. Head* Front/d margin sinuate; 
median V sharply drawn out and produced to slight rostnim. 
Transverse gwxn’e deep and short, reaching to inner edge of 
eyes. Frontal grooves obsolete or very faintly indicated. Eyes 
rather small and somewhat pear-shaped. Thorax, Jst somite 
finished wdth bristles at regular intervals on lateral edges, none 
on posterior margin. A deep lateiul tlepression on each side 
reaching bind border. No bristle group. Coxal-plate sutures 
distinctly marked on last four somites in both sexes; drawn 
backwards on last threaaomifces only, the fttli somite little if at 
all drawm back. AntOgmal flagellum UMiehing back to hind 
margin of 2nd somite; with 12 segments. Uropods, Inner 
proce.ss of base stout, slightly curved and about half as long as 
bsiso. Endopod by itself slightly longer than exopod ; combined 
with iinier process exceeds exopo^l by alwut one-sixth of the 
latter. Exopod about four times a.s long as inner process. 
Telson with blunt po.stero-lateral angles mo<lerately deeply 
notched over uropods. 

Pleo^>odg of 6 . 1st exopod with one long bristle ; 1st eudopoil 
with process modemtely drawn-out and blunt, with 3 bi*isties; 
2nd endo|>od with small rounded lappet. 

Cohmr* Brown ground; hmwn median sAripe; mettled on 
each shie with yellow. Yellow etripe along and aboTV eiiturea of 
coxal plates, which are brown on each side. Lags yd^low, Head 
mottled^ 

< Distribution. CaU{ornia,Bt. Olam; Kassott (British Columbia> 
Bitha Island* Snn Franeisco. 

The epaeim^ in Budda^LundV cdlheticm ha has idantiiaK} 
with Z. graeUe Dana are from 9^ Ohm; (ChUfiamk); llihay 
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(liflJer in alight particular's from lloJuiess (1904) description of 
Dana’s material; the anieiiiue hy Holmes’s inif)erfect 

figure) are shorter, but m Dana’s Kperimens ai^ larger than these, 
the point is not of iniioh systematic value ; the eyes of Dana’s 
a|K;cimeiis are describecl as rather large’’—a verbal difierence 
dej^ndiijg on an unknown standard. These s|>ecimeiis have 
smaller eyes than the average in Ll^idlum. There cannot be 
much doubt that they are the same, howev^ei*. 


Text-figure (b 



hi^Uium §recile* tf, aiiteuatt; b,, hoad from front; Itit lateral ccIkc ; 

0 ip ft l»t and 2iid ^kopoda oi gt uropod from bdow. 


The specimens from British Ccdumbia ai^e labelled with axi 
«npuhlisli«d name hy Budde-Laad. they are, howerw, apeci- 
fbally idontinaJ With Z>. gmeUt, but have iateciisting difiei-enoes 
that entitle them to itink as a variety. Meknin pigment ie 
«litii«ly ahkit, mid the are alts^tly lunaUer. 1 have no 
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history to these specimens, but one may surmise that they are 
cave varieties of X. yracile, 

Ihuhle-Lund (1885) described from Hitka Island a species, 
Z. ienitey but the only important points in his descx'iption are the 
detail of the uropods and the size. These agree closely enough 
with X. grucile to justify a provisional inchision of the species in 
the synonymy of X. graclle^ hut J have seen no specimens. 

Figures in Eichardson (1905). 

Varielg, —X. gracile var. flarnm^ n. var. Pigment entirely 
absent. Eyes rather small, round, and not reaching to lateml 
margin of liead. 

4. LiGiDiCM LATUM, sp. 11 . (Text-figs. 7 8.) 

Length: c? 6mm., 2 8*5 min. 3 mm., 9 1 mm. 

Stirface rough and covered witli small scales. Head, Frontal 
margin sinuate; median V very sharp and produced. Transverse 
groove deep and passing behind e^’^es; frontal grcxives very deej) 
and curving back to join transverse groove abruptly. Eyes laige 
and pear-shaped. Thorax, 1st somite without lateral depreasions 
or bristle groups. SetfC nt intervals on lateral Ixirder. but absent 
on po.sterior border. Ooxal-plate sutures well marked on last 
four somites in the female, only lightly marked on last two in 
male; well drawn backwards on last three somites and slightly 
on fourth somite. Antemud flageilum long, reacliing hack as 


Text-figure 7, 



Zigidiatit lohtm, a, last four tlioracic souiites from left side; h, hoj.d ftom above. 


far as hind margin of 4th somite; with 12 segments. Uropods. 
Inner process of shorter than base by about lialf its length, 
stout and ccmical. (None of my specimens have xindanmged 
uropods.) The single seta arising from outer side of base, set 
on sharp and pointed process. Tehon deeply notched over 
uropods; blunt, rounded postero-lateral angles. 

Pkopode of let exopod with one (?) Iwistle; 1st endopod 
with Inoderate process and one (?) bristle ^ 2nd endopod ending 
in pointed process. 

Cdmr. Brown sitid ydlow mottled; dightly lighter streak 
»down middle of haoh. Coxal plat^ light and sharply d^ned 
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fx’om brown of ter^o'te at the suture. Legs banded with yellow 
and brown. 

IJistrlbation, San Francisco. 


Text-figure 8. 





Ijiffidimn latum, a, heml from fiout; hy 1st tergitu, lateral edifo ; e & (i, endopod 
Iht and tJiivl jdeopods, cf» uropod trom below. 

This species is distinguished from all but L, no^hcJosum by its 
very distinciove rough suiface. It differs from that species in 
tlie character of the granulations and the form uf the 1st somite. 

5. Ligidii m oekmanicum Verhoeff. (Text-fig. 0.) 

Ligidium germankuifn VerhoefiT (1901), p. 41; Verhoeft*(1918), 
p, 114. 

Ligidlam kerzegowhmise VerhoefiT (1918), p. 114 ; Dahl (1916 
& 1917). 

Length 7 mm. Breadth 2*5 mm. 

Surface smooth and shining. Heady Frontal margin slightly 
sinuate, median V almost obsolete, not produced. Transverse 
groove deep and passing behind eyes; frontal grooves shallow 
and curved, passing into transverse groove at less than a right 
angle. Eyes large and pear-shaped. Tharax, 1st somite without 
lateral depressions or bristle groups. Coxal platet: sutures 
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faititly vifiible on last thr^ sawiites of male, very faint or ohsoiete^ 
on female; hind corners of Iasi three but little drawn owt. 
Avteyimcd flagellum reaching hack a« far as halfway across 
3rd somite ; stout and somewhat setose ; with 9~10 segmentM, 
Uropoch. Inner process of base curved and longer than hase. 
Endopod by itself about as long as exopod ; combined with inner 
process exceeding exopod by about one-tbird of the latter. 
Exopod about twice as long as inner process; setsc of endopod 


Text-flgure 9. 



ItiffiiivJM germanicum, a, head from front ; h, antenna ; c, uropod from beloii'. 

about three-quarters as long as that blanch. Tekon ,arcuate^ 
inclining to a bluntly angulate condition in some; no notch 
above ui*opods, 

IHeopods of J . Similar to X. hppnoi*nm> 

Colou7\ Predominantly brown, mottled with yellow^; logs, 
yellow. 

Di$trihuiion, Oentral Europe. 

6. LiGiDiunf JAPONicuM Verboeflf. (Text-fig. 10.) 

JLigidium japonicum Verhoeff (1918)» p. 114. 

Length 6 mm- Breadth 2*5 mm. 

iSwtface smooth and shining. Head, Frontal maigin sinuate^ 
forming mcnierately sharp V; not prodneod. Tmnsvetve groove 
narrow and deep, and passing belund eyes. Frontal grooves 
aballow, joining transverse grooves abruptly. Eyes large and 
pear-sha|>ed. Thorm, 1st somite with deep lateral depressions; 
no bristle groups, but a group of little processes lies in each 
depression. Coxal plates: sutures not visible ; hind comers of 
last three slightly dmwn out. Antewfud flagellum reedsing as 
flir back ae kind margin of 3rd thoracic somite; with 14 segments; 
kM^ and setose. Vropode, Inner process of baas short and 
Usmt, batdly mB-thivi base and simter than width of base. 
Eadoi^ad by itsdif ribowt half as long again as exopod, combined 
wfilSi inner pmees nearly two-th^ as kmg agiriii. ISxoped 
ahsMtelK tliMsns loiig as inner pmmm. Femn, Only e%bt}y 
notched above uropod; no poBtero4atqpal ^rodnetion. 
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Pleo 2 )od 8 of (S * Ist exf»pod witli 5-6 large setfo; Lst endopod 
drawn out internally into sharp triangular process with «5-6 large 
seta?; 2nd exopod ‘‘ divided very distinctly by a siitui’e in two 
parts ” (Verhoetf); 2nd endojDod with small rounded projecting 
terminal lappet and three small spines on inner edge at distal 
end. 


Text-figure 10. 



TjtffiiUtm Japonivnm, a, liejwl from front; RiittMina \ c (c d, endopod of 
1st and :2nd pleopods. J; e, uroiJod fiom below. 

Colour. Light brown with whitivsh speckling; longitudinal 
band of large spots over coxal plates; median brown hand without 
mottling ; legs whitish. 

JXstrihution. Japan ; ‘‘ Moheri ” (Japan). 

Figured by Yerboeff (1910). 

J iiave not seen specimens of the following species :— 

7, Ligidium BOSNiENSE Verhoefl*. 

JAgidiuni hoaniense Yerhoeff (1901), p. 40; (1918), p. 114, 
DiatriJmtion. Barajevo, Bosnia. 

Briefly described but not figured. 

8, Ligidium nodulgsum Yerhoeff, 

Ligidium nodtdoenm Yerhoeff (1918), p. 114. 

Disirihntion. Caucasus, 

De^cribcxi with figures by Yerhoeff*. 

Pttoc. ZooL. Soc,—1923, No. liY, 
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9. Ligidium LONorcAUDATiJM Stollov. 

Ligidium Icnigicaudatiim Stoller (1902), p. 208; Richardson 
(1905), p. 688; Yerhoeff (1918), p. 114. 

Distribution, New York. 

Yerhoeff remarks of this species that the %ui*p given by 
Stoller can scarcely be accepted. The descriptions are also in¬ 
adequate, and the specimens should he redescribed in the light of 
recent work. 

10. Ligidium (TyptiloligidiUxM) obcum (Carl). 

TAyidiurn ciecum Carl (1905':, p. 327. 

Typhloligidhim cfecuin Yerhoeff (1918), p. 114. 

Distribution, Crimea, in Ciiv’es. 

Yerhoeff supplements CaiTs description, but no new figures 
have been given. Carl figures tlie telson and uropods and the 
second ploopod of the male, 

I wish to acknowledge my debt to Dr. W. T. Caiman, F.R.8., 
for allowing me the use of the British Museum material, and 
for his readiness in advising on questions of Crustacean 
morphology and literature. 
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41. A Ijist ol* * * § llu‘ liizanls of Torritoric^s in En.st 

Afri(*a (ll^amla. Konya (‘olony, Tanganyika Territory, 
anti Zanzibar), witli Kt^ys for liio diagnosis of tlie 
S]»ocios. By Airnira fiOViaaiuiK, F.E.S., ('.M.Z.S. 

f Received Orlober 3,1923 : Read October 23, 1923.] 

As no woik on the liizanls of the Britisli territories in East 
Afiiea, as a whole or in pari, has ever appeared in the English 
language, the writer hopes that the aeconijianying keys and checks 
list may prove of use to his fellow herpetologists and perlmps 
helj» to stiniidate an iidtnest in the Lizanls of this region. 

Iloth Toinier* and Nietlen't' luive published woiks tlealiug 
with tlie rejdile fauna of (lerinan East Africa (now Tanganyika 
Tt'rritorv) and have iiiehnletl in these many spe<des from Jk*itish 
East Africa (now Kenya Colony) and Uganda likely to be fountl 
in (J. E. A. Owing to the many species tlesciihed by Boidenger, 
Stt*rnfeld and others, liowever, botli these Avorks may bo con¬ 
sidered out of <late 

Like all herpetologists, I must corjfes.s my indebtedness to the 
writings of Mr. G. A. Boidenger. In the case of the Lizards 
proper (Ijacertidte) 1 have adopted, or extracted, from bis keysj 
to suit my purpose. 

Out of the 112 species and races considered valid in Ibis paper, 
no fewer tliaii (>4 have been <lescribeil since the publication of his 
‘(Catalogue of Lizards’^. A still more significant fact as to the 
amount of w ork done in recent yeai\s is that, of the 48 species wiiich 
appear in the Catalogue, only 1.5 are recorded from, or credited to, 
the area ilealt with in the following pages, which have perforce been 
compile<l from a ma.ss of papers that have appe^ired since 1887. 


n 

Xumber of Species chava^erisi'd. 

H.V Rlgr. 1886-87. Torn. 1897. NnHl.1913. 

IbvHpnt pajier, 
1923. 

Gockonidie. 

. 1 

11 

Id 

25 

Againida? . 

. 1 

8 

d 

13 

Zonuridse . 

. 0 

2 

4 

1 

Yaranidie . 

. 0 

3 

3 

3 

Amphislyeenidte 

. 1 

0 

4 

5 

Lacertuhe . 

. 

6 

13 

20 

OeiThosauridie 

. 1 

3 

2 

4 

Bcincid«e . 

. 8 

17 

24 

37 

Anelytiopidie 

. 0 

1 

1 

1 

Totals . 

. 15 

51 

73 

112 


* Toraier, * ]>i« Kni»ehticre Deutdch-Ost-Afrilcss/1897, sad Zool. Jnhrb. 8yst. xiii, 
Biinrl 6.1900. 

t Kiethai, * K«aeii Verxtiebais (ier Krteohtim . * * von Dent«oh*0«t-Afvika,’1913. 

t Bonlenger, * Monograph of the haoerttdn),* i. A n. 1990-^21. 

§ Bonlenger, * Catalogue ol the Lizardi in the Britieb Mueeum/ i.-'iti, 1S85-1SS7. 
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As brevity is so essential in a key I have omitted lists of 
bibliograplncal references, giving in the case of those 50 species 
appearing in the ‘Catalogue of Lizards^ the volume and page 
reference of that work only, in the case of tliose subsecjuentiy 
<lescribed only the reference to the publication in whicli its 
description first appeared. 

The synonyms, which are also iinmorous, have been omitted for 
the same I'eason, and only a few given of lecent date winch may 
not be generally known. 

With the exception of the generic keys for the Geckonid«e and 
Lacertida*, i have been able to arrange my keys accoiding to 
cliaracters of taxonomic value, so that the genera or species 
fall into their natural order. In the two generic keys men¬ 
tioned this was not possible without making tlicm unduly 
cumbersome. 


Sf/Dopsis of the Faimlhe. 

I. Upper snvfftce of lieiwl with scales or granular tuhercles. 

A. Tongue short with villose papilhe. 

No movable eyelids; dentitionpleurodont .. .. (»Ei. K05ii»r, 

Movable eyelids; dentition acrodont. Aga-MID.v,. 

15. Tongne long, smooth, de<^ply bifid, sbeatliod at base .. Vara sii> n. 

-II. Upper surface of head with lai-ge or symmetrical shields. 

A. Tongue with villose papilla*; femoral pores .. . ZoMraiDA.. 

15. Tongue with scaledilce imbricate papilbe or oblique pliea*. 

Bo<ly vermiform; scales soft, squarish, not imbricate. Amphisb.rkip i.. 
No bony plates under the scales; femoral pores 

usually present. . Lacbriip*. 

Iloiiy plates under the scales; a lateral fold; femoral 

pom present. .. UnHXuosAr rum,. 

Bony plates under the scales ; no lateral fold; no • 

femoral pore.s; eyes distinct ... Scim ioa?, 

Bony plates under the scales; body vermiform; es 
concealed beneath skin. AxEMTROriJ'.i;. 


Family G B c f o n i d uE. 

Ten genent. 

X. Digits not, or but slightly dilated. 

A. Punil vertical 

No pores .. , . .. . Stenodactj^Iuft, 

• Prseanal jiores. Bunocnemh. 

H. Pupil round . Ofmatodes, 

11. Digits dilated. 

A. Pupil vertical, 
h Digits with a strong claw, 
o. Buhodtgital plates divided. 


Digits dilated at apex only, not at base. 

Distal phalanges compressed. Mmidaotvim, 

B, Bnlvdigital plates undivided. 

Thumli aftd inner toe cUwlees 
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2. I>is:its clawltKs or with « minute claw. 

Djpfit^ inmlerateLy (iilutod ; nostril pierced between the 

rostral and three small scab's .. J*achmhtctf/h(S, 

Diffits stronj^ly dihite<l: nostril pierced between the 

rostral, 1st labial, and three small scales JCIasmo facC^fvH. 

B. rupil circular. 

Suh-diffitul lamella' in two rows . Lt/ifod/trij/his. 

Sub-di^fital himelhe iindi\ ided Viiehnuia. 

1. StE\OJ)ACTY LT .S. 

Fitting. N. (.Uas^sif, Rt^pt. ]>. 13; RIor. Cat. Liz. i. ]>. IG. 

1. S'rENODACTV LI'S G L 1 TATI'S Cu V. 

lligr. C?.it. Liz. i. p. 17, 18K3 
Ki'iiya Colony. 

‘J. CONATODES. 

Fitzing. Syst. Kept. p. Ul ; Hlgr. Cat. Liz. i. p. oG. 

Sf/noj}sis of the Spnurs. 

(} or d upper, and 6 or 6 lower labials; 7 to S pra»anal 

pores . ..... ijiiattnorsn'uitus. 

C or 7 ujipcr, and 7 or 8 lower labiaK; S to 12 pre- 

anal pores . opni'anns, 

1. COXATODCS QCA'lTl ORSEUIATUfi Stern. 

Stern. Krgelm. Deiit.-Zentnil-Afriha Exp. 1907-08, i\\ 
(Z. 21. p. 202, 1913. 

Kenya Colony. 

2. CoxATODES AFRICANrs Wem. 

(/t/rnnodcictf/hts a/ricatuis Worn, Verlilg. k, k. zool.-bol. Ges. 

Wieii, 1895, p. 190, 

Kenya Colony; Tanganyika Territory. 

3. DiPLODAcrrYLUS. 

Gray, Proc. Zool. Soc. 1852, p. 40; Hlgr. Oat. Liz. i. p* 97. 

1. DirLODACITLCS WOLTKRSTORFFI TotTl. 

Torn. Zool. Jahrb. 8yst. xiii* p* 684, f. A, IWO. 

Tanganyika Territory. * 

4. HEMiDArTiri.X7s. 

Ifemidac^i/hs Cuv* E* A* ii. p* 47 J BIgr. OaL Liz. i. p. 113. 
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Sipiopsis of the Species. 

T. Dorsul tubercleis, if proseut, snmt], smooth, cuniculi or very loobly keeled. 

No tubercles; mule with six prmauHl jioreB . .. isolepis. 

Small tubercles on occiput and neck only; male with seven 

praeanal pores. . tropidolepis. 

Feebly keele<l scalea on body surrounded by a ring of keelless 
sc4ileB ; male with lb pnounal jiores . . squamulatus. 

Small tubercles; male with 15-30 femoral por<.*s mabouia, 

II. Dorsal tubercles present and strouy^ly keeletl. 

4 or o himellse under the inner, and 6 or 7 under the nuHlian 
toe; 8 to 10 upper and 5 or 7 lower labials .. cifernu. 

4 or 5 lamellm under the inner, and (1 to 8 under the median 
toe; 8 or 9 upper and 7 or 8 lower labials. Head covered 
with plates more or less equal in size and fjenerally keeled . ruspolii, 

4 to 6 lamelleo under the inner, and 7 or 8 under the median 
toe; 7 to 10 upper and 0 to 0 lower labiuls. Head covered 
with granules and scattered oval, keeled shields much 
larger than the granules brookii. 

6 or 9 lamellic under the inner, and 8 to 10 under the median 

toe; 9 to 10 uppt'r and 8 or 9 lower labial* . ... wermri. 

7 or 8 lamellic under tlu'uiner, and 10 to 12 under the median 

toe ; 9 upper and 8 lower labials ... . mnemphoJis. 

1. Hemidactylus JsoLEPis Blgr. 

Blgr. Proc, Zool. Soe. 1895, p. 531, pi. xxix. fig, 1. 

Kenya Colony. 

2. Hemidactylus tropidolepis Moeq. 

j\locq. Mem, Cent. Soc. Pliiloni. Paris, 1888, p. J13. 

Kenya Colony; Tanganyika Territory. 

3. Hemidactylus squamulatus Torn. 

Torn, Die Kriecht. Deut.-Ost-Afr. p. 10, 1897. 

Doubtfully distinct from //. tropidolepis Moeq. 

Kenya Colony; Tanganyika Territory. 

4. Hemidactylus mabouia Mor. 

Blgr. Cat. Liz. i, p, 122, 1885. 

Kenya Colony ; Tanganyika Ten*itory; Zanzibar. 

5. Hemidactylus ctternii Blgr. 

Blgr. Ann. Mus. Civ. at. nat. Genova, ser. 3a, vol. v. fxlv.i, 
1912, 

Kenya Colony; Tanganyika Territory. 

6. Hemidactylus ruspolii Blgr. 

Blgr. Ann. Mus. Civ. st. nat. Genova, ser. 2, xvii. p. 6, 
1896, ^ * 

Colony; Tanganyika T^niitoty. ‘ 
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T. HEMilUfTVLi's iiKooKi Grny. 

[Mgv. Cat. Liz. i. p. 128, 1885. 

l^gaiKln; Kenya (V>l()ny; Tiuigauyika'leriitory; Z.tnzibaj-. 

8. Hi:ahoa(T\LI'S wERXJ-ui Torn. 

4 '<»i*n. Aivlj. Xatnri;. vi. }>. (»,*>, 1 HP 7 . 

/ff^ini(hirf,t/ltf8 AIoc([. Hull. Mny. Paris, itk)2, p. 404. 

Kt*nya Colony; Tanganyika 'lerritory. 

i>. IIeMIDA< TYLl'S MAOriOPIlOlJS lilgr. 

Hlgr. Ann. ^lus. (5v. st, nat. Geneva, ser. 2, xvii. p. 7. 189t>. 
Kenya CV>lony. 

r>. Hijxo(XKM1S. 

Gunther, lh*oe. Zool. Soe. 1804, p. 85. 

I. Bi'NoexEMis MODESrrs (Uiir. 

Gtlir. Proe. Zool. Soe. 1804, p. 85. 

Keiiya Colon}'. 

0. Lyoodactyia's. 

(irtiy, Proc. Zool. Soe. 1854, p. 51); Blgr. Cat. Liz. i. p. 158. 
tS}/nop8is of ike Species, 


I, Suhcaudul soalt‘s small .. . rapensis, 

ir. Subraudals oularjj't'd, m two loiiiotuiliiial rows. 

a u|»}»(>r and 0 low<’r labials ; 10 pra'nnul por<*s in inalo . Jhchvri. 

5 or 0 upper and C or (5 lower labials; 0 pn«*anal pores in 

nnilc . f. \nr. schef^ 

111. Subcftudals traus\erscdy onlarj^ed in a sinplo median Kories. (L, grotei may 
combine subrawlal arranjfeineiit of 1, II, ^ III.) 

(1 to 10 upper and 5 to 8 lower labials ; 4 to 6 pru*anal pores 

in male. Throat pure white ... grotei. 

6 or (1 upper and 0 or 7 lower labials; 8 to 9 i>neaiial ]>ores 

in male. Throat usually black in male. picturatus. 


6 to 7 upper and o to 7 lower labials; 8 to 9 prmanal pores 

ni mule. Throat lusually with chevron-.shai)e<l markings, p. gntturalis, 

1. LynoDAcTYLUs cATENSis Smith. 

Blgr. Cat. Liz. i. p. 160. 

Tanganyika Territory. 

2. Lygodacitlcs fischbri Blgr, 

Blgri Proc. Zool. Soe. 1890, p. 80. 

Kenya Colony ; Tanganyika Territory. 

3. LYGODACtTLUB FX80HBR1, var. 8CHBFFEBE1 Sterjaf. 

Stenif. Ergebn. £>eut.-ZentmLAfrika Ihcp. 1907-08, vol. iv* 
(Z. 2) p. 206, 1913,, 

Kenya Colony; Tanganyika Temtory. 
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4. LviioDAcryLT.s orotbi Sternf. 

Htornf. S.B. Ges. iiaturf, Berlin, nr. 4, p. 1245, 1911. 
Tanganyika Territory. 

5. Lyoodactylus picthuatL'S Peters. 

Blgr. Oat. Liz. i. p. 161. 

Kenya Colony; Tanganyika Terrifci^ry; Zanzibar. 

6. LvooDAcrYLUs pioTUiurus ourrrRAHs Bocage. 

Blgi*. Gat. Liz, i. p. 161. 

Uganda, 

7. Flatypholis. 

Blgr. Proc. Zool. Soe. 1890, p. 80. 

1. Platypholis fasciata Blgr. 

Blgr. Proc. Zool. Hoc. 1890, p. 81, pi. viii. fig. 2. 

Kenya Colony ; Tanganyika Ten itory. 

8. PAf^HYDAfTYLUH. 

Pachydactylea, pait., Cuv. ll^'gne Anim. ii. p. 15 ; Blgr. Oat. 
Liz. i. p. 200. 


Synopsis of tlm Species, 

Dorsftl tubercles stroiijrb^ keeled. Head covered with convex, 

keeled scales . . 

Dorsal tubercle'^ feebly keeled. Head covered with smooth 
cone-shaped stmles. . 

1. PachydacttlitkS bibronti Smith. 

Blgr. Oat. Liz. i, p. 201. 

Tanganyika Territory, 

2, Pachydactylus boitlenoeri Torn. 

Torn, Kriechtiere I). 0. A, p. 26, 1897. 

Tanganyika Territory. 

9. PflELBUMA. 

Gray, Ann. Phil. (2) x. p. 199, 1825; Blgi’. Cat. Liz. i. p. 209. 

1, PniSLStTMA LATICAUDA Bttgl’. 

Blgr. Cat. Liz. i. p. 215, 

P. duiius (Bttgr.), Blgr. Cat. Liz. i. p. 215, 

Tanganyika Territory; Zanzibar. 


Bty^ronit. 
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10 . Elasmoi)\ctvu:s. 

Blgr. Proc. Zool. Soo. 18U4, p. 727. 

1. ELA.SM 01 )AfTYL('S TRIEDRI'S Blgr. 

Blgr. Rev. Zool. Afr. iii. j>. J()4, lig., HHJi. 
Tniigaoyikit Teri itory, 

Fail lily A c am 11> e. 

Two genei a. 

I. Iii(‘isor«j small, conical 

II. Incisor*^ united into one or two large cuttiuii: teeth. tad short, 
with whorls ot spines 


1. A(;\ma. 

Af/ftma, part.^ Dnml. Hist. Rapt. iii. p. ; Hlg] 

i. p. .l.'U. 

SipKtjfsis of the 

I. Occipital scale cnhirgeil, 

A. Dov.sal scales uuciiual. 

Ventral scales keeled 

Ventral scales not or hut sluhtlj keeled 
II, Dorsal scales eipial. 

1. A slight (lentuMihition or crest on tlu‘ \e’'tehrnl line. 

Smooth or keeled \entrals much smallev than the dorsals. 

Smooth \eutrals scarcely smaller than the dorsnU 

2. No dorsal dentirulation or crest. 
a, A small imchal ciest. 

Lonsrest spines about ear and on sides of neck ahout half 
the dianu'tei (*t the ear-opening ; dorsal scales stiongly 
keeled 

Longist spines ahout ear and on aides ot neck one-tbird the 
»liametc‘r of the ear .opening; dorsal scales kwled, not 
or hut \ cry slightl,\ miicromit^' 

Longest Spines about ear and on sides of neck consider* 
ably shorter than the diameter of the car.opeiiiug; 
dorsal scales «trongl> keeled, iiiucrouate 

Longest spiin's about ear and on sides of neck hardly 
more than half the diameter ot the ear-oj>eniug. 80 or 
90 scales round niid.lxHly. Head longer than broad. 
Ilorsal scales nearly smooth or very feebly keeled, not 
mucromite . . 

Longest spines almut ear and on aides of neck nearly 
e<|ual the diameter of the ear .opening (in type speci¬ 
men) ; dorsal scales small, very foeb^v and obtusely 
keeled ; throat scarlet in df . 

Longest spines about ear and on sides of neck not nearly* 
equal to. but about one-fifth the diameter of the ear- 
oi>ening; dorsal soal^a small, obtusely but stronglv 
keeled: 

(i.) Thixmt scarlet with bright blue border in ^ <J* 

iiontftm 

(u.) Snout to mid-body including throat bright 
metaUicpiiik in .. .. iionotus 


Jf/funa 

JinroSCt'hs 

I*. Cut. \j\/.. 

hiSf>ida. 
h. dtsfanfi, 

vios$anihn'>>. 

hh^kii, 

iiori<e. 

plantefffs 

cofononit.^. 

elffonis, 

tionotus. 

, var. dodomts. 

, var. mwansts^ 
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liOiip'st spines about ear and on sides of neck three- 
tinartei> the diiuneter of the eiiv-o|HMunfr; dorsal scales 
smallj very feebly and obtusely keeled, veiitvals 
smooth. Faint nuchal crest; caudal bcales \er\ hirpe 
and strouj?ly spinose .... .. . Jtavicauda. 

6, nuchal crest. Longest of the long spiiie.> about 
ear and on sides of iitHik equal the diameter of the 
ear-opening; dorsal scale.s very large, inucronatu, 
imbricate with strong kecN . . . . .. raiUanti, 

11. Dccipital .scale not enlargo«l; caudal scales forming more or less distinct annuli; 
\cnti’al scales smooth; digits compressed. 

Slight nuchal crest; caudal scales larg<*,stiongly ktsded , atrieollu. 


1 . Agama UlSPiDA Linn. 

I>lgr. Cat. Liz. i. p. 349. 

Tanganyika Territory 

2 . AgAMA IlISPIDA, YilV. DlSTAKTl HlgP. 

mgr. Ann. & Mag. N. H. (7) ix. p. 331), 1902. 

ITgaipla ; 3\uiganyika Territory. 

3. A(jama MossAMiiiCA IVters. 

Blgr. Cat. Li/, i, p. 353. 

Tanganyika Territory. 

(3 a. Agama KlUKii Blgr. 

Blgr. Oat. Liz. i. j>. 384. 

Possibly (x.'curs in Tanganyika Territory.) 

4. Agama dorle Blgr. 

Blgr. Ann. Mus. Civ. st. nat. (^enovjuser. 2, ii. p. 127, 1885. 
Kenya Colony; Tanganyika Territory. 

5. Agama planicbps Peters. 

Blgr, Cat. Liz. i. p. 358. 

Tanganyi ka Territory. 

0. Agama oolonorum Daud. 

Blgr. Cat. Liz. i. p. 356. 

Uganda; Kenya Colony; Tanganyika Territory, 

7. Agama SLCi^oitis Ldnub. 

Ldnnb. Arkiv for Zoologi, Band 14, no. 12, 1922. 

Kenya Colony, 

8. Agama lionotob Blgr. 

Blgr. Proc. Zool. Soc. 1896, p. 214, p], viii, 

Kenya Colony; Tanganyika Territory. 
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9. Aoama LiONOTUS, vav. DOhOM.E Loveri<lge. 

Love. Proe. Zool. Soc. 1923, p. 944. 

Tangai»yika Territory. 

10. Agama lioxotts, var. mwanza: Loveridge. 

Ijove. Proc. Zool. Soc. 1923. p, 945. 

Tanganyika Territory. 

11. Agama vaillantx Hlgr. 

Pigr. Ann. Mns. Civ. st. nat. Genova, ser. 2,xv. p. 12, iHl^o. 
Kenya Colony ; Tanganyika Territory. 

12. Agama flavicacda Wern. 

AVern. Zool. Anz. xx. ]). 264, 1897. 

.1. cuudospina Meek, Field Mns. Kat. Hist. Pub. 147, }>. 407, 
1910. 

Kenya Colony. 

13. Agama atricollih Sinitlj. 

Blgr, Cat. Liz. i. p. 358. 

1 Uganda; Kenya Colony; Tanganyika I'erritory. 

2. AroiiosoELis. 

Hlgr. Cat. Liz. i. p. 410. 

1. ArouoscKLis rni.NOErs (TShanghn. 

Hlgr. Cat. Liz. i. p. 410. 

Zanzibar. 


Family Z o n u n i»iE, 

Two genenu 

I. Lintbs well (l<>velo|>e<l; crtuJal whorb very spimms . Zomirna, 

II. bimbs rudiuientary ; body fien>eiitifomi. ... Chanvf-Battrrf. 

1. ZoNimus. 

Merr. Tent. Syst. Ainph. p, 57; Hlgr. Cat. Liz. li. p. 252. 

1. ZoNUEUS TROPIIIOSTERNUM Cope. 

Blgr. Cat. Liz. ii. p. 254. 

Tanganyika Territory. 

2« Cham^Aura. 

Chmmtmuray part, Schneid. Hist. Amph. p. 204; Blgr. Cat. 
liz. ii. p. 263« 
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Synopsis of the Species, 

I, Both of liiubN \ery liistiiict; 24 scales round the body. 

Hind liiuh didact>l(* ... . . 

Hind limb monodactyle ... 

II. Fore limbs retliiced to minute clawed vestitres ; 2d sr:iles round the 
body .... , . 

1. ChAMASSAURA ANNECTAN8 
Blgi*. Proc. Zool. Soc. 1899, p, 97. 

IJgamla; Kenya Colony. 

2. ChAM.ESAURA TENUIOR Ctlir. 

Gthr. Ann, &> Mag. N. II. ser. 6, xv. p. 524, 1895. 

UgJinda ; Tanganyika Territory. 

3. ClIAM.ESAURA MJOPROPUS Hlgl*. 

Blgr. Proc. Zool, Soc. 1894, p. 732. 

Tanganyika Territiay. 

Family Y a r A n 11 > 

One genus. 

1. Yaraxus. 

Meirem, Tent. Syst. Aiuph. p. 58; Blgr. Cat. Liz. ii. p. 304, 
Synopsis of the Species, 

I. Nostril iin oblique slit, three times more distant from the end of the snout 
than from the orbit. 

Scales small; nuchals not larger than the occipitals . alhigularis. 

Scales large; iiiicIib1.s larger than the occipitals. occllatut, 

II. Nostril round, aJittle nearer the orbit than the end of the snout , nihtiewi, 

1. Yaranus albigularis Baud. 

Blgr. Cat. Liz. ii. p. 307. 

Kenya Colony; Tanganyika Territoiy; Zanzibar. 

2. Yaranus ocellatus Kiipp. 

Blgr. Cat. Liz. ii. p. 308. 

Kenya Colony; Tanganyika Territory. 

3. Yaranus niu)ticus Linn. 

OaL X^iz. ii. p. 317. 

Uganda; Kenya Colony; Tanganyika Xeifitory; ZanzibiM'* 


annectans, 

ienuior, 

wiopropui. 
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Family A M pH i s » as x i D .e. 

Pour genera. 

I. Segments ol’tlie pectoral recinn not tUfFerentiated, 

4 labials, third largest AmphUhana. 

2 labials, tirst largest . Amphisbanida. 

4 sbieldh bordernig mouth, first (foriii'Hl by fusion of labial 

and nasulf and pnefroiital and ^>cular) largest Chtriutha. 

II. Segments of the |M*etoral region slightly enlargtHl, forming an angular series. 

3 labials, first very small . Geocalamm. 


1. Amphisbasna. 

Iauii. Svht. Xnt. i. }». 392, ot omii. tiuct.; lllgi*. Cat. Liz. ii. 
\K 435. 

1. AM!‘l^^U-EXA PilYLOFlNIENS TdIII. 

Torn. Zool, Anz. 1899, p. 2t>0. 

Tanganyika Territory. 

2. AMPniSB.EM'LA. 

^Sternf. 8,B. Ges. uaturf. Berlin, 1911, p. 24(). 

1. AMr*in.SB.i:xrLA orientali« Hternf. 

Sternf. 8,B. (tes. uaturf. Berlin, 1911, p. 24r). 

3 auganyika Territory. 

3, Chirixdta. 

Blgr. Ann. Mag. N. 11, (7) xx. p. 48, 1907. 

1. CjJlRIXniA EWEKBECKl Worii. 

Worn. Haiiil). J.ihrb, wiss. Anst. x-xvii. p. 37, 1910. 

4. Geocalamus. 

Giinth, Ann. it ^lag. X. 11. (5) vi. p. 234, 1880; Blgr. Cat. 


Liz. ii, p. 453. 

apsis of the Species, 

2 lower labials; 2 teiniwraU ; 38 to 42 sogmentH round l>ody . a at tut, 

3 lower lubiuU; 3 temporals; 341<» 38 segments round bi)dy. moiletiut. 


1. Geocalamus acutus Sternf. 

Sternf. Ergabn. Deut.-Zentral-AfrikaExp. 1907-08, iv.(Z. 2)-^ 
p. 209, 1912. 

Kenya Colony ; Tanganyika Territory. 

2. Geocalamus mojdestus Gthr. 

Bigr. Cat. Li^ n. p. 453. 

Taugiuiyika Temtory, 
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Family L a c krt i d a?. 

I. Veiitrul i)Iat€9 smootli, 

A. Siib-dt^ital lainoll^e smooth or tuberciilar. 

1. Dorsal scales small, Ittxtaposed or subimbricate. 

Nostril pierceil between 2 or 3 nasals, separated from 


first upper labial j cheeks swollen . JVwrrtf«. 

Nostril pierced between 3 or 4 nasals, wrcll separated 

from the first upper labial; cheeks not swollen Eremias, 

Nostril pierced between 2 or 3 nasal and the first upptu' 

labial . Lueerta, 

2. Dorsal scales large, imbricate, strongly keeled Alffiroidas. 

3. Two series of largo smooth plate-like scales along the back 

and tail. ... Ilolaspia. 

B. Subdigital lamelbe keeled. 

Nostril pierced between 3 tj> fi naHubs and tin* upper 
labial, or separated from the latter b^ u narrow rim . Itata»tia. 
Nostril pierced between 2 or 3 na.sals . .. lehnotrapis. 

11. Ventral plates keeled. ... Gaafropholts. 


1. Nucras. 

Gray, Ann, & Mag. N. 11. i. 1838, p. 280; DIgr. Cat. Liz. iii. 
p. 52. 


Synopsis of the Species* 


1. Dorsal scales keeled .. kih>$<r 

II. Dorsal scales smooth. 

Head 4 to 5 times in length to vent; foot ns long as or a little 
longer than the head; parietal ibranien present; 40 to 51 
scales across the middle of body; ventrals m 2d lf> 33 tmiis- 
verse senes ; transversely enlarged plates under the fore-ann .. emim\ 

Head to 5 times in length to vent; loot shorter than the 
liead; 4o to 53 scales across middle ot body; venintls in 27 to 
34 tmiisversc series . . bimtmpaju. 


1. Nuchas kilos^i; Loveridge. 

Love. Proc. ZooL Soc. 1922, p, 314. 
Tanganyika Territory. 

2. Nuchas EMiNi BIgr. 

Blgr. Ann. & Mag. N. H, (7) xix. p. 593, 1907. 
KenyA Colony; Tanganyika Territory. 

8. Nuchas boulengebi 0. Neum. 

Neum, Ann. <fe Mag. N. H. (7) v. p. 56, 1900 
Kenya Colony; Tanganyika Territory. 

2. Lacebta. 
part,, Linn. S. N. i, p, 359. 

Ztioeria Blgr, Cat. Liz. iiC p. 8. 
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Synojms of the Species, 

I, Transverse series of xentrul plates with notches between iho 
plates : collar serrated ; a sinjjle postimsal (exceptionally 2), 
femoral pores 7 to lo ... vavsresf>Ili. 

II, Transverse series of ventral plates with rectilinear or neaily 
rectilinear bonier, longitudinal senes 6 or H in number; 
femoral poies 12 to 31; 22 to 2(1 lamellae under tourth to<*, jacksoux 
Parietals usually not in eontact (oiML»ry narrowly) with 
upper jiostocular; temple covered with small scales, us 
large as or smaller than dorsals . j.jdclmni. 

Parietals more extensively in contact v^ilh uppei post- 

oculfti: tmnple .scales larger than dorsals j, k ihonoteusis. 


1. Lac^erta vauereselu Torn. 

Torn. Zool, Am. xkw p. 701, 1902. 

T’an 11 yika IVrritory. 

2. Lacerta JACKSoxi Hlgr. 

Proc. Zool. Soc. 1899, p. 90, pi. x. 

Piifaiicia ; Konva Colon}, 

2 a. Laoeiita JACKSoxi, vur. kihonotevsis Liinnh. 

Liinnh. Sjoste<lt, Kilim.-Meru Exj»e<l., Kept. Batr. p. 5, 1907. 
Tn ttfra ny ika Territ< try. 


5 . Aujiroides. 

llihron, in l?oi*y <le St. Vine. Exped. Sc. Moi'ee, Kept. p. (>7 ; 
Hlgr. ('at. Liz. iii. p. 4d. 


Sf/iwpffis of the Species. 

1. A series of granules between the supnioculars and the supracilianos; do' siil 
scales strongly ke<de<L 

18 to 34 scales aemss middle of body; 12 to 17 femoral pores 
on each side; 17 to 19 lamellar scales under the fourth toe; 
luiul limb reaching collar or ear*opening africnnus. 

3il .scales across middle of Inaly ; 9 femoral pores on each siile; 

24 lamellar scales under the fourth toe ; hind limb barely 

reaches shoulder , . hmd&ngvn 

II. Suprnoculai's in contact with the supraciliarios; dorsal scales 

feebly keeled; the laterals and anterior dorsals entirely smooth. aUem. 


1. Aloiroideb afuicakus Blgr. 

Blgr. Proc. Zool, Soc. 1906, ii, p. 570. 

Uganda. 

2. AL0IHO1DE3 BOULBNOERX Peracca. 

Perac, Atti Acc, Torio. Iii, p. 531, 1917, 

Uganda. 

pROO. Zool. Soc.~1923, No. LVI. 66 
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3. Aloiroides alleni Barbour. 

Barb. Proc. New Engl. Zool. Club, iv. p. 97, 1914. 
Kenya Colony. 


4. Latastia. 

Berlriaga, Ann. Mus. Civ. st, nat. Genova, xx. p. 307, 1884; 

Blgr. Cat, Liz. iii. p, 54. 

Synopsis of t/ie Species, 

1. 39 to 62 feciilee acroAn the middle of the body; no group of small in the 

middle of the pectoral region. Dorsal scales sharply keeled, soiueiiii»e» 
doubtfulb' so in X. johmtoni. 

No gular fold; <*ilge of collar seirated; 13 to 16 femoral 
pores on each side . . . Johnstoni. 

A gular fold ; etlge ot collar even ; 10 to 14 femoral pores 
on each side. . .. .. 

1)1. 52 to 80 scAles across the middW of the body, usually 55 to 66, 
more or less strongly keeled ; a group of small irregular plates 
usually present in tlie middle of th<‘ i)ectoral region ; 6 to 16 
femoral pores on each side. Dorsal scales not sharply ketded . tonat^awlata. 


1 . Latastia johnstoni Blgr. 

Blgr. Ann. & Mag. N. H. (7) xix. p. 392, 1907. 

Tanganyika Teiriiory. 

2. Latastia siEBENRor:Ki Torn. 

Eren^ia8 8iehenrocl'iTovn,Zoo\,i^i\\\vh, Syst.xxii. p. 380, 1906. 
Kenya Colony; Tanganyika Territory. 

3. Latastia longicaudata Beuss. 

Blgr. Cat. Liz. iii. p, 65. 

Kenya Colony; Tanganyika Temtory. 

(The East African longicmidata may all prove to be of the 
var. revoili Vail!., vide Blgr. Monogr. Laeert. ii. p. 30, 
1921.) 

5. Gastropholis. 

Blscher, Ahh. Naturw. Yer. Hamb. (ix.) i. p, 1, 1880 ; Blgr. 
Cat. Liz. iii. p. 7, 

1. Gastropholis vittata J. G. Fisch. 

Blgr. Cat. Liz. iii. p. 7. 

G, ItUzei Torn. Zool. Jahrb. Syst. xiii. p. 691, fig., 1900. 
G.prminu Wern. Zool. Anz. xxvii. p. 462, 1904. 

Tanganyika Territory; Zanzibar. 

6. ICHirOTROPIS. 

Pejters^ Mon. Berl. Ac. 1854, p. 617; Blgr* Qat iii p. 78* 
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jSi/nopsis of the Sped s, 

f. Fnnttoims^il »iiip;lo; suhooular Ixmlernip; month faiujauirana. 

11 Fionlonn-^al lonjiitiuliiiallx dixidcil; snbocnl.ir not honlering tlio 

mouth mucosa, 

1. ICMNOTllOriB TANfiAMCAXA Mlgr. 

Ann. tfe Majir. N, H. (H) xix. [>. 278 , 1017 . 

Tan^i^a nyika TeiTitory. 


2. ICHNOTJIOPIS SQUAMUnOSA Pftei'S. 
r’at. Liz. iii. p. 79. 

1 an^^aiiyika T«rritoi*y. 


7. Eiu'.mias. 

( Wit'giu. Horp. Mcx. p. 9, 1>.‘U ; Cat. Li/, iii. 

p. 80, 


Synopsis of iho Specks. 

1. Tow* not or Imt feebly < with hi- or trioirinato lamo’he int r orly; 

an lo 77 kotfled etmiea across tnnldle of ho<iy. 

18 to IJn femoral ]H)reH on eHfh M<le; upper hea(l>«$bields J>triated 
11. Toe*. -stroiiy:l.v rompreKMtl, ^^lth unirarmate laincUa' infenorly. 

t > KJ •smooth scales iutohs middle of Ijody; 17 to 28 fernoinl 
poies on each hide. upihJi muilal scales stiontjiy keeled : uppei 
inad'shiohL ru^o»>e 

r>;i to rtH keeled iwalen iirross miildle of Inxlv; 13 to 18 trnioial 
porec ojs tiiu‘h side; upj»t*r heud-shiehU cou?<el\ **triutc'd ; Mih- 
oeular lionkriug the itioiiih . , 

o3 to (18 kwled seali*s across middle of Inxh ; 20 l«» 24> teiuoral 
pores on each side: upper hcwKshields finely strinU'd ; suh- 
oinlur U4it ixiaching tiie titoutU. 

1. Erexias sPfiKii Gthr. 

Blgr. Oat. Liz. iii. 84* 

K. s^rUmiata Stejneg. Prop. U.S. Nat. Mns. xvi. p. 718, 1894, 

Pgarula ; Kenya Colony ; Tanganyika Territory. 

2. Eremias sxnTJii lilgr. 

lllgr. Proc. Zool. Soc. 1895, p. 534, pi. xxix. fig, 4. 

Konya Colbu}". 

3. Erexias striata Peters. 

Blgr. Cat. l^iz. iii. p. 86 (as E. hrenmri^ var, striata), 

Kenya Colony. 

4. Errmias brenneri Peters. 

Blgr. Cat. Li*, iii. p. 86. 

Kenya Ookmy* 


el I*;. 

tut it hit. 

striata, 

hrenneri. 


66* 
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8. HoLAsris. 

Ilohspis (Smith) Gray, Proo. Zool. Soc. 186*], p. 152; BIgr. 
Cat. Liz. iii. p. 118. 

I. Holaspis ouENTUEiii Gray. 

Blgr. Cat. Liz. iii. p, 118. 

Uganda; Kenya Colony; Tanganyika Territory. 

Fa mil}’ G E r r H o s A tMi i n .e. 

One genus. 

1. Gerrhosaurus. 

Ptychophura^ part., Wiegm. Ilerp. Mex. 1834 : Blgr. Cat. Liz. 
iii. p. 11'c). 

Synopsis of the Species, 

I. Tympaulr shieltl Mn.Ul; veiitrals in 10 rows . major 

II. TympHuic ‘•hioM haitow ; lu 8 rows: luteraU 

smooth ... JlavirndariA. 

HI. An iiiterniKliuto foiin with keeh*<l InU'ials hfts(‘<l on sintrlo 

iminidual .. . J.fovum intermedia. 

IV. Tympanic shu'hl narrow; ^(‘ntrals ni 8 rows; hiteruK 

keeled. ... . ni^roJi neat its. 

1. Geiiriiosaitius major a. Duni. 

Blgr. Cat. Liz. iii. p. 121. 

Kenya Colony ; Tanganyika Territory ; Zanzibar. 

2. Gerrhosaurus flavigularis flavigularis Wiegm. 

Blgr. Cat. Liz. iii. p. 122. 

Kenya Colony; Tanganyika Territory ; Zanzibar. 

3. Gerrhosaurus flavigularis, forma intermeuia Lonnb. 

Lonnb, Sjiistedt, Kiiinianjaro-Meru Exp,, Kept. Batr. p. 7, 
1907.'- 

Tanganyika Territory. 

4. Gerrhosaurus nigrolixeatus Hallow. 

Blgr, Cat. Liz, iii. p. 122. 

Kenya Colony ; Tanganyika Territory. 

Family Scixcin j:. 

Seven genera.. 

I. Nojftril Riisrced in the nasal, or Ijctween nasal and supra* or poatnasal or first 
upper uibiak not touching the rostral. 

A. Pterygoid 1)ones separated on the median line of the palate^ 
the palatal notch extending anterioHy to an line 

connaeting the centre of the eyes. Supianasals pment ... 
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IJ. in fontact (ut /jintc antcrioily) ino^Kially, 

the Ralatal notch not extending antcnoily to bttwcrn the 
centre of the eyc'^. 

K\clids niovul)h'; dij^its, if prcMtit, with iion-irtvactile 
claws . ... Jji/goaonia. 

ICyelids inmiovahh*, traii«>pamit, co\cnn;j: lh<- evo Alhpharas, 

II. Nostril jnerccd in the jiosteiior holder of the ti^'^lral, or hrtweeii a iiiis.il or ii 
hihial and the rostral. 

A. J*alutiii(‘ bones in lontnct on theiiiediuuliiie; nostiil piorctd 
lictweeii the rostral and a \er 5 small nasal, which niiiy he 
reduotHl to a narrow' nn{? SccJohs. 

H. I’lilatine hones sepanited on the mednin line: '.upr.nni'.als 
jiresiMit ; the first upper labial enteiinjr novtul. 

1. Nostril jnVrced between the ro'^tnil, the supranasal, 

the post nasal, and tin* first lahi.al ; no frontopai letals Sepaina. 

2. Nostril pieree<l hetWTiai the rostral and the lirst lahial. Mthnwseps. 

III. Nostril pierced in thi* \t*r 3 ' larj^e rostra^ with the posterior Ixjrder of which it 
IS connected hy a horizontal Milniv. 

Loaer o^ehd scaly . Siolccoseps. 

Lower i velul transparent . Ac-nifins. 


1. Mabl'ja. 

Mahnya^ [tart.., Fit zing. X. C'lassif. Ile 2 )t. p, 23 ; l^Igr. Cat. Liz. 
iii. p. 150. 


Syaopsia of the Speries. 

1. Scales on the soles not .spinosa*. 

A. The s'uhocular is dislin;ruished from the (other) labials »)nl> b) size and 
ptisition, and is not or scar« el,\ imrtowesl inferioily. 

(i. All the dorsal scales with four or more kn Is. 

I- to 7 kit'ls on dor-^al '‘calcs; 31 to 30 scales round mid- 

body ; 5 or (> .supraciliaues . . eotuoreusts. 

7 ktH'ls on dorsal scales ; 30 to 32 ^ralc.s round mid-boil^’; 

4 to 5 supracil lanes tnaewlifabris» 

7 to 0 kef‘hs oil dorsal scales; 30 to 32 .scales round mid- 

botly; 4 sni)'a<*iliancs . ... bouleu^cri. 

b. Most of the dtn'sal scales tricnrinate {phruifrous with 


6 keels on some scales), 

30 to 32 scales veund mid-body; ear-opeuini? with 2or 

3 hbort obtuse lobulct* aiitenoily. IVicfioiitaN form¬ 
ings H abort median auture. ... Wri'icoUh. 

28 to 32 acaW round inul-body ; eav-openiiiff with 2 or 

4 project inglohule* Hiiteriorly. Prajfrontals separatinl 
hy truucuteii end of frontal, in contact with Ironlo- 

naisiil. . . planifroiis, 

28 to 32 «.cahis round mid-body ; car-oivening %\ith 2 or 
3 long, pointed lobules anteriorly. Parietals forming 

a sutuwj Imhitid iiit-orparietal. homahcophala, 

20 scales round mid-body ; ear-opettin^t partly cmicealcHl 
under the rounded acales of its anterior bonier ...... , taiiana,. 

c. Dorsal scales bicariiiate or tricarinato; 30 to 32 scales 

n>and mid-body; ear-opening with 2 to 4 short, 

obtoao lobules anteriorly . . i/xtinquet^eniata, 

d. Dorsal eoalea smooth; 24 to 26 scales round mid-body; 

car-opioiing overlapped anteriorly by one or more 

scales...... 

U, The subocttlar mtich nairowed itiferiorly, sometimes not 


vrachlng tbe Up ; SO to 84 scales rWud mid-body; 
ear«opetiing with 3 to 8 lotig> pointed lobules antenorly. ftoyoa I’t*. 
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II. Scales ou tho Holes spinose aiul Hliarply keeled. 

3i) to 36 scales round mid^body; dorsals iricartnate; 
subocular lar^?oly htmleriiig the lip. FroiitoparietaU 
distinct or sometimes iuswl in owe ...... . varia, 

36 r^cales round mid-body; dorsiibs bicariimte; subocular 

reaches the lip but is much narrowed tiiforiorly ... hrauni. 

32 to 36 scales round luid-biKly; dorsals tricarinate; 

hind limb reaching elbow in male and wrist in female, oftsti. 

32 to 3B scales round mid-body; dorsalw mostly tri- 
carinate, sometimes many quinqueoariimte; .sub¬ 


ocular, if reachinjr bpj much narrow'<»d infenorly . sMata. 

3ft scales round mid-body; dorsals tiienrinate; sub- 
ocuUr not reaching lip; frontonasal broken up into 
3 sbield.s . ... irregularis. 


1. Mabuia oomorensis Peters. 

Blgr. Cat. Liz. iii. p. 103. 

Kenya Colony; Tanganyika Terri tor}^; Zanzibar. 

2. Mabuia maculilabris Gray. 

Blgr. Cat. Jjiz. iii. p. 104. 

Uganda; Tanganyika Territory. 

3. Mabuia boulesgeri Bternf. 

Sternf. 8.B, Ges. naturf. Berlin. 1911, p. 248. 

Tanganyika 'J’ei ritory. 

4. Mabuia planifrons Peters. 

Blgr, Cat. Liz, iii. p. 167. 

Mabuia dieaneri Sternf. S.B. Ges. naturf, Berlin, 1911, p. 248, 
Kenya Colony; Tanganyika Territory. 

5. Mabuia brevicollis Wiegm. 

Blgr. Cat. Liz. iii, p, 109. 

Kenya Colony; Tanganyika Territory. 

6. Mabuia uomalockpuala Wiegin. 

Blgr. Cat. Liz. iii. p. 170. 

(Specimen in Museum of E. A. A: U. Nat. Hist. Soc. with¬ 
out loc.) 

/. Mabuia taitana Peters. 

Blgr. Oat. Liz. iii. p. 171. 

Kenya Colony. 

8, Mabuia quinquktasriata LichL 
Blgr. Oat. Liz. iii. p. 198# 

Uganda; Kenya Colony; Tanganyika Territwy; Zaiiziliar. 
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9. Mabcia MEGALiTRA Peter«. 

Blgr. Ofit. Liz. iii. ]\ 195. 

Ugan«la ; Kenya Oniony ; Tang.tnyika Territory. 

10. Mahuia MAYONii Bocage. 

Blgr. Oat. Liz, iii. p. 201. 

Kenya Oolony; Tanganyika Territory. 

11. ArAnriA VARiA Petei>. 

Hlgr. Oat. Liz. iii. {», 202. 

Jf. issdii Peters in Blgr. Cat. Liz. iii. p. 201. 

J/. hildehrandtii Peters in Blgr. Oat. Liz. iii. j). 207. 

Kenya Oolony: Tanganyika Territory. 

12. IVlARriA BKAUXi Torn. 

Torn. Zool. Jnhrh. Sy.-.t. xv. p. 585, 1901-02. 
an ga iiyika Terri t/ory. 

15. MABriAOBsn VVern. 

Wern. Mitt. Nat. Mus. Tlainb. xxx. ]>. 45, 1913, 

Til ngjinyika Territory. 

14. MauUXA STRIATA PetiU’S. 

Blgr. Oat. Liz. iii. p. 204. 

‘Ogamla ; Kenya Colony; Tanganyika Territory: Zanzibar. 

15. MAIHUA IRHEGULARIS Jxhnil). 

L'»nnb. Arkiv fur Zoologi, Barul 14, no. 12, 1922. 

Kenya Oolony. 

2. Lyoosoma. 

Muhti/a, part., BTtzing. N. Classif. Kept, p. 23 ; Blgr. Cat. 
Liz. iii. p. 209. 

Stpiap^iB of the Species, 

1. LitiiVH» well developed: the length of the hind limb eirceed^ the distance 
between the centre of the eye and the fore limb. Tympaninu distinct. No 
AupraimKals. Boatral forming a suture with the frontonaiMil. One or more 
pairs of enlarged nuchaU. {Liohpisma D. & B.) 

FrontoparieAals much larger than the interparietal . elatkroti$, 

Frontoparietals subeqaal or smaller than the interparietal... kutuenais. 

II. Limbs short or nidimentary (except/eraundt). Ear distinflmisKaMe. Supra- 
nasals present (or the nasal partially divided longitudinally and forming a 
suture with its fellow). Prsefrontala well developed. (Uiopa Oray% p. 290.) 


A. Limbs pentadactyle. 

32 to 86 scales round the body ; acake feebly tri- or <|aiii- 
(fuecarinate...... famandi. 

26 to 2S scales round the body; smooth or feebly tri- or 
quiuquecarinate : 4tb toe equal to or a little longer than 
theSrd ... aundavaUii. 

26 scaka round the body; smooth $ 4th toe mnoh longer 
than 8rd.......... farraindii, 

B, Limbe two4oed. Bodr eloiigate, eei^entiform. onchist#. 
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III. Limbs more or less developed. Ear covered with scales or very minute. No 
supmnasals. Ersefrontals (in the speries with short limbs) minute or absent. 


{Siajthos Gra}.) 

A. Limbs peutadactjle. 

13 to 16 infradigital lamella;; 24scales round body; ear- 

oi^iening much larger than the nostril ... . kilitttensi/t. 

12 infmdigital lamellce; 24 scales round the bml^v; ear- 
opening not much larger than the nostril tboma$i, 

14 infmdigital laniellm; 22 scales round body; ear-opening 

not much larger than the nostril alorfsH-sahandio!. 

B. Digits 6 or 4. Toes 6-6. 

9 to 11 infradigital lamellm under 4th toe. 

22 to 24 scales round body; oar-opeinng minute . grnuef^L 


Digits with 6 fingers . .. graueH quinqiiedigiiata. 

Digits with 4 fingers .... .... gvaueri quattnordigitata* 

C. Digits 4-4. 12 infradigital lamcllse in longest; 22 scales 

round the body; ear-opening not much larger than the 
nostril . . . ... . meleagris, 

I). Digits 3-3# 22 scales round the body; ear-ojiening much 

larger than the nostril ... . hlochmmiM, 

1. Lygosoma clathrotis Blgr. 

Hlgr. Ann. & Mag. N. H. (7) vi. p. 194, 1900. 

Kenya Colony. 

, 2. Lyoosoma kutuexsijs Liiiinb. 

Lonnb. K.'Hv, Vet.-Akad. Hand!. Band 47, no. 0, 1911. 
Kenya Colony. 

d. Lyoosoma ferxandi Burton, 

Blgr. Cat. Liz, iii. p. B04. 

Uganda; Ken^'^a Colony. 

4. Lygosoma suxdevallii Smith. 

Blgr. CV.. Liz. iii. p. 307. 

L. lo?)iiceps Peters, Mon. Berl. Ac. 1874, p. 371, pi. fig. 3. 

L, modestum Othi'. Ann. & Miig. N. H. (fi) vi. i>, 235, 1880. 
Uganda; Kenya Colony; Tanganyika Territory; Zanzibar, 

5. Lygosoma perraxdii Blgr, 

Blgr. Ann. Mus. Civ, st. nat. Genova, (2) xviii. p. 718, 
pi. 9. fig. 2, 1898. 

Tanganyika Terri tory. 

6. Lygosoma anchiet-e Bocage. 

Blgr. Cat. Liz, iii. p. 316. 

Kenya Colony; Tanganyika Territory. 

7. Lygosoma kilimbnsis Stejn. 

Stejtt. Proc, U.8. Kat. Mim* xiv. (no. 862), p. 406* 1892. 
|Cef?tya Colony; Tanga^^^^ 
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H. LvGUSOMA TIIOMASl Tom. 

Torn. Zoo). Jalirb. S\.st. xix. p. 175, 19013. 

Ivenyji Colony. 

9 Lyc.’OSOMA AEOVSII-SAHANDl.C Pri*arc*fl. 

Perac*. Roll. Mu>. Z(n»l. Ti»r. XAii. (no. 559), 1907. 

rgainlji. 

10. LvGOSOMA (JRAlJEHl gUJXl^UEDlGlTATA Stenif, 

St<n*nf. Er^ebn. I)eut.-ZentiMl-Afrik!i Kxp. 1907-08, iv. (Z. 2) 
I), 241, tig. :U, 1913. 

Tanganyika Territory t^). 

1 1 . E\(iO>SOMA (illAI EUl <ii ATTUOKDIGITAIA 8tCl*nf. 

Storiit. Ergei>n. I)eut.>Zentval-Afrika Exp. 1907-08, iv. 

(Z. 2) p. 242. fig. :3 a, 1913. 

'ranganyika Territory. 

12. LxaiNOMA MELEAGiirs Blgr. 

BIgr. Ann. & Mag. N. 11. (7) xix. p. 488, 1907. 

Vgrtinla. 

13. IjYoosoma hlochmannj Torn. 

Torn. Zool. Jalirb. Syst. xix. p. 173, 1903. 

Tanganyika Territory. 


3 . ABLEniAllUS. 

Fit/.. Verb. (Jes. Xaturf. Fr. i. p. 297, 1824; Hlgr, Cat. Liz. 
iii. p. 344. 


Si/nojms of the K>pecies, 

I, Froiitoparirtul and lutcrparltjtal unitwl into a wingU* bhicld. 
20, randy 21 or 28 M*aIfK round mid-body ... . .. 

22 t>r 21 , rarely 20 Rcalus round mid-bo<ly .... 

II. Frontoparietal binglo, interparietal distinct. 

24 scales round mid-body ; tail as long as head and body . 
20 acnles round mid-body; tail nearly thwe times the 
length of bead and botly. 


ho»tonii. 
houtonii var. 

[peronii. 

walilhergii 

megalurus. 


1. Ablepharus houtonii Desj. 

Blgr. Cat. Liz, iii. p. 346. 

Tanganyika Territory; Zanzibar. 

2. Ablbpharus bout'Onu, var, peronii Coot. 
Blgr. Cat. Liz. iii, p. 347. 

Kenya Colony; Tanganyika Territory. 
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Albephakus wahlbergii Hulith. 

BIgr, Oat. Liz. iii. p. 350. 

Kenya Colony ; Tanganyika Territoiy. 

4. Ablepharus megalurus Nietlen. 

Nie<l. Mitt. Mus. Berlin, vii. 1913, p. 89. 
Tanganyika Territory. 

4. SC'KLOTES. 

Fitz. N. Olassif. Kept. p. 23; Blgr. Cat. \Aa. iii. p. 408. 

1. SCELOTES EGGELI Tom. 

Torn. Zool. Anz. 1902, p. 700. 

Tanganyika Territory. 


5. Sepsixa. 

Bocage, Jorn. 8c. Lisb. i. p. C2, 1866 ; Blgr. Cat. Liz. iii. p. 417. 

1. Sepsina tethadactvla Petei’s. 

Blgr. Cat. Liz, iii, p. 420. 

Tanganyika Territory. 

G. Melanoseps. 

Illgr. Cat. Liz. iii. p. 422. 

1. jMelanoseps axer, var. longicauda Torn. 

Torn, ZooL Jahrb. fSyst. xiii. p. 602, 1900. 

Tanganyika Tenitory. 

7. »SC0LEC08EPS, 

Loveridge> Proc. Zool. Hoc. 1922, p. 159. 

1. ScoLEOOSEPS ACOOTIAS Wem. 

Melanos^ps acontias Wern. Jahrb. wiss. Anst. xxx. (2) p. 19, 
1914. 

Tanganyika Territory. 

8. Aconitas. 

Blgi'. Oat. Liz. iii. p. 427. 

1. AoOKTIAS MELEAQRXS Gray. 

Blgr. Cat. Liz. iii, p. 427. 

Kenya Colotiy. 
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FjimiK A N K I. \ T11 () i‘ 11) 

One genus. 

1. Feylixj\. 

(»rny, (.!at* IjVA. p. 129, 1845; illgi. (^at. lAr. iii. p. 4,41. 

1. Feyijnia cruiioRi (iiav. 

iilgr. Liz. iii. p. 4.41. 

T'gaiidii; Taiigaiiyika 'rt riitur^. 
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42. On some Mammals from Jugoslavia. 
By Ivor U. S. Monta(H^, F.Z.JS. 

[ Km'ivftd Auj^ust 27, 1923: Read Novombcr 6, 1923.^ 


SvrtiEMiTfc ,, 

!•*??<• 

Taipa crrca cat'a Sax i 803 

GLa j 7 /#* subsip. II. .... 800 

JUvotomifs glareohtti sohrus, siibsp, n. 807 

Kvotomgjt fforka^ sp. ti. . 807 

MicrotuM (igre$H» pinirfun, >.«b-p. ii. . 80s 

Microtu* arvaliH anutfis PalU'* 80s 

Microtng artutim i*»r>is Miller 809 

Mtrrotns ni’vults valgpsua^ subsp. n. .. . 809 


(Measurciiieut!» throu^liout are m millimetres.) 

Among the areas least fully in.sj>ect(ni in the preparation of 
(1. S. Miller's Catalogue^- (1) wire those parts ot tlm Balkan.^ 
now gvoupeJ together as Jugoslavia. In conset|uence of the 
generosity of Mr. t/varolf. of Jj)nl Swaythling ainl I^lr. (Jottoii, 
material from these regions has recently been ailJed to the 
Britisli Museum colleetion. The former made ixossihle the pur¬ 
e-base of :» part of the eolleetioii formml by V. Martino iu Croatia, 
jMontenegro, and S(‘i‘hia ; the latter made jxxssihlo a small scale 
exjieditioiv to Slu\ enia and Cioatia. undertaken by I. Montagu 
and W. E. C*. Cotton, 

In addition to the s|K‘eiinens ile.sevihed here and by V. and E. 
Martino iu (2), and to specimens not of immediate interest, these 
eollectioms include abundant series ot AjuhJeuiHH, No account is 
given here of these series, since they are all referable to the race s 
..h 8. sf/Jvaticii8^ A, 8, <!ic/truri(8, A. ajrarius^ and A. epivields^ mu] 
do not materially affect existing knowledge of the range of those 
forms. 

The described material gives a number of noteworthy results. 
It indicates the presence in tlie Croat highlands of T, cceca^ of a 
peculiar dormouse resembling that of .southern Italy, and of a 
remarkable new species of Kiroicmips, An 7s. glarmlm of the 
Croat lowlands, resembling that of the western Alps, is recognized 
as peculiar, as is also a mce of AT, agreuiu from the Blovene Alps. 
The presence of tbo northern and western Jf* a. arralis in thc^ 
Croat lowlands, and that of the southern and eastern M. a, hvis 
in the Slovene and Croat highlands, together with the occuiTence 
of a new form resembling the former in eastern Serbia, throws 
important light on the distribution of these two subspecies. 
These circumstances may indi<^te an overlapping of the ranges 
of the two fotins, but, in the writer^a opinion, more pi'ohably 

• (I) Catalogue of the Mamfnfth of W«il«rn Kuropo. B.M. (N.H), 1012. 

(21) Amtii}«i and Mngnziuo of Xatarnl -Histor} , 0tli ser. ix. p, 41S, 1922. 



MU. I, G. S. MONfAGU ON SOM£ 

reveal the presence of a pocket of J/. a. arvalis extending along 
tile Slavonian plains, 

Talpa CA5CA c.«CA Savi. 

T)/pf>. locality, Italy. 

Material examined and Dimrnfiionfi, Two adults (1 c?, I J ) 
oollecteil by Montagu in June 11>23 iu Kupjak, Croatia, 

}TH. T. IIF. 

53. Adult <?, 25.0.23. 112 24 17 

60. „ >\ 28.6.23. . . , 122 27*5 17 

JJescripiion, Both the skulls are typical in all respects except 
size. The skull dimensions throughout, nnd the length of the 
hin<l feet, while less than those of T, eiiropcms, are larger than 
is usual in T, cceca ; they afforil, intleed, new maxima for the 
latter form. The inesostyles of wi2 and m2 exhibit in each case 
the characteristic deeply-notched apex. 

The presence of this species in the Croat highlands ten<ls to 
conlirm the view that it.s range is Cf)ntinnons across the Balkans, 
extending from northern Italy and Switzerland inrx) Asia Minor. 

Clis glib postus, subsp. n. 

Type locality, Veliki Dergonel, the Corski Kotar, Croatia. 

Material examined and Dimemions, Three adults (2 J, 1 ?) 
'collected by Montagu and Cotton in July 1923 on Veliki 
Dergonel. 





HR 

T. 

HF. 

E. 

66, 

Adult 

J,2,7.23. 

181 

78 > 

31 

19-6 

314. 

ff 

<J,2.7.2». 

181 

171 

81*5 

21 

T^pe 66. 

it 

?,2.7.23. 

178 

156 

32 

2<1 


^ Ban)ag«d, 


Deacrlption, The dorsal skin colour is yellow-grey, slightly 
darkened by the longer blackish hairs; the tail is essentially 
concolour with the dorsal fur. The animal in doi-sal colour thus 
differs noticeably from G, g, glis, showing no trace of the pinkish- 
brown tint of that race, and approximates to G, g, italicas. The 
tail of the latter, however, is characteristically darkened by heavy 
pinkish-brown wash, and is accordingly readily distinguished 
from that of G, g, postus. 

The dimensions of hind foot and ear are less than the avetage 
dimensions of G, g, but larger than those of G, g, glia. 

The skulls are in no ease complete, but examination of the 
available fragments indicates robust cheek-teeth and a general 
large size of the constituent bones, recalling the characteristic 
properties of O, g* italicus. 

In view of the parallelism between the dormouse of the Croat 
highlands and that of southern Italy, it is well to recall that 
dormice from north Italy and Trieste, localities intermediate ip 
point of space, resemble neither in any way and are exactly 
tjpimXG.g.gUs. ^ 
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EvoTOMYS GLAREULUS SOBKI S, Sul^Kp. n. 

Type locality, Roscjotavi, Nova Gra<l{sca, Croatia. 

Material exaiainefl and Dinienftions, Two adults ( $ ) collected 
by Martino in September 1921 in llescetari. 



HB. 

T. 

IIF. 

K. 

21.12.1.15. Adult 4 , 13.9.21. 

93 

43 

IK 

13 

>pt 21.12.1.10. „ 4’,ri.9.21. 

101 

io 

18 

13 


J)esc)*ipiion. The dimensions indicate that this lowland bank- 
mouse is a small one. The «lors:il colour is yet more drab than 
that ot* the typically dull skin of K, g, helveticns. From tJiis and 
othfM* forms the prescuit one is readily to he distinguished by the 
shortness and peetdiar colomtion of its tail. In both the speci¬ 
mens this apptunlage is dorsally of a paletlii.st colour ami ventrally 
a nearly clear white. In all described neighbouring races, K,y. 
Inlvt^iicns of the \v(‘sttu*n Alps, E, g. nageri of the eastern Al}»s, 
and K, gorka of the nearh}" high landau, the tail is dorsally a dark, 
nearly s«il, brown and ventrally a distinctly yellow-buft*. 

d'he skull of this animal is in no w'ny distinguishable from a 
typical E, glareolus skull of small size, such as that of E. g, htl- 
veiicus* in Imth specimens the third inner angle of is 
present. 


Kvotomys cjoiiKA, sp. n. 

Type locality, Zalesina, the Gorski Kotar, Croatia. 

Material e.camimd and Dimenswns, One lidult (5) collected 
by Montagu in June 1923 in Zalesina. 

11B. T. HF. E. 

01. Adult V, 28.0,23. .... 117 54 19 12o 

Description, Tliis specimen is a peculiar one, differing in its 
ebameters of skin and skull no less juarkedlj^ from E. glareolus 
sohrus of the neiirhy plains than from previously described and 
more distant races of Emtomys, 

Tim body size and skull length are et^ual to tho.se of the largest 
European forms of Emiomys (E,ru/ocanm,, E, ccesarius^ E. glareo¬ 
lus nageri^ and E, g, hallucxdis). The tail is relatively short. 

The fur is dorsally long and shaggy and of a bright rufous 
colour. The flanks are without the usual grey shade, aud in fact 
are so bright an orange^brown that the dorsal stripe pattern 
typiaU of tlie genus is obscured. The grey colour of the belly is 
a trifle darker then that characteristic of neighlxmring E, glareo- 
lus forms. 

The skull of this apeeimen, a fully-developed adult, shows a 
long imlate and bullae of great size. The nasals ^ are longer and 

^ TU« nafial iimtaremeaU given by Miller for IS, y. maeri wte clonbtle»K over- 
eetimatea. Hit dimension 8*0 mm. iseemt lo the writer barely to equel 7*8 mm. 
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narrower than those of E, g, naget^i, the diastema is long, and tlie 
incisive foramina are of great length. Tlie length of the skull 
from tlie condyle to the anterior end of the bulla is 9*25 mm. 
In the largest specimens of E, glareoliis this dimension attains 
only 8*65 mm., and in E, ca^sarim only 8*(5 mm. The enamel 
pattern of the teeth exactly resembles that of a typical E, gla- 
reolus, in which the third re-entrant angle on the inner side of 
m3 is present. 

MiCBOTUS AGRESTIS FUNCTUS, subsp. li. 

Type locality. Bled, Slovenia. 

Material escamined and Dimensions, One young adult ( ? )' 
collected by Cotton in June 1923 in Bled. 

HH. T. HF. E. 

304. Young adult ?,ir>.6;23. 87 37 18 12 

Description. The dorsal colour is almost ))lac}c, relieved on tin* 
shoulders and face by a slight tawny peppering. In this respect 
the animal nearly resembles young specimens ot M. a. hrermdii. 
In M. a. lerermdiif liowever, the tiauks shade gradually into the 
ventral greyish-yellow wash; in the present specimen the flanks 
are tawny, and readily contrast with the ventral white. The 
white of the belly, though interrupted here and there by the 
appearance of the slaty Imses of the hairs, shows no trace of 
yellow. The tail is bicoloured and the feet dark. 

Measurements of the reconstructed skull indicjite the presence 
of a long brain-case like that of M. a. lerernedii. The skull pre- 
.sents a unique character in that the anterior e<ige of the mas¬ 
seteric plate is inclined forward. The distaiice from the incisurs 
to the lower anterioi coimer of the plate is accordingly less than 
iu similarly sized skulls of other forms. The pittern of the teeth 
is that of typical M. agrestis^ in which the fourth inner angle of 
ml is not present. 

Microtus arvalis ARVAiiis Pallas. 

Type locality. Germany. 

Material examined and Dimensions. Horen mliilts ( 2 ) collected 
by Martino in August and September 1921 iu Js^ova Gradisca, 
Croatia. 




HB. 

T. 

HF. 


Adult ?, 17.8.8I< . 

100 

ar 

16*5 

41 

81.18.1.9. „ 

?,17.8.S1. 

100 

36 

16 

fl 

81.18.1.ia „ 

?,17.8.21. 

104 

34*5 

15*4 

11 

ai.12.1.11. „ 

9,17.8.81. 

100 

37 

16*8 

io*a 

81.18.1.19. « 

9,12.9.21. . 

or 

96 

46 

u 

81.18J.13. „ 

9,16.9.21. 

110 

ae 

US 

u 

81.18.ua „ 

,9,16.9.21. 

104 

m 

16*6 

ljl'4 

Avmge pi ntvea aditHs.. 

mi 


m 

m 







MAMMALS FltOM JrooSLAVJA. 8|}t> 

Descriptio7U The dorsal fur is a liLditer shade of yellow tlian 
that usually seen m more northorly specimejis. The belly colour 
is white, ofttui with the slaty bases of the veiitial hairs readily 
l»tM*<!e|)tible; in three specimens there are traces of yellow ish 
wash. 

The skulls show t})e cliaracteristip short biui|i-case and aic- 
like zygomas of J/. a, arvaliH, 

M fCttOTlTS ARVALlS LEVIS Miller. 

Tifi)e lomlity, Kumania. 

yiaU^riul exnviiued and Dinienitioiis, Two young adults (1 , 

1 V ) collected by Montagu and (Jotton in June 11123 in Bled, 
Slovenia. One young adult (j) collected by Montagu in June 
11)23 in Kupjak, (Croatia. 


liLKl). 

11 B. 

T. 

HF. 

K. 

47. Young adult cT, 10.6. 2.‘L 

102 

29 

10 

11 

aOo. „ V, 10.0.23. 


28 

14 

11 

KrrjAK. 

55. Young adult 20.6.23. 

yy 

30 

18 

12 


Ihsadption. The doi'sal browm coloration of tlie skins is 
noticeably bright. In each example, ami particularly in Ko. 47, 
this brightness is present also on the Hanks in such a manner as 
to form a line of demarcation more delinite than is usual in 
J/. urt^tdis. The belly is silvery without yellow wash. The feet 
are iH*4irly seal-hrown. 

The skulls of these specimens are those of typical JI, a. letdsy 
showing the characteristic long biain case and straight pai'aliel 
zygomas. 

MiCllOTUS AltVALlS CALYPSUS, Suf«p. 11, 

7)/pe locality. Nova Varo.^, Serbia, 

Material examined and Dimensions. One adult ( d collected by 
Martino in June 1921 in Nova Varos. 


HB. T. HF. E. 
TypflS19. Adult «yMa.6.21. 101 38 15 11 


Description. The dorsal colour is pale yellow, distinctly lighter 
than that of a. arvalia, slightly overlaid with gi-ey in a m^ian 
line. %he ventral surface is clear silver. The feet are whitish 
yellow and the tail bicolour, doi-sally seal-brown, ventrally 
whitish yellow. 

The size of the skull and hind feet resembles in its smallness 
M. a. wrvalis rather than M. a. levis* 

The skull shows the remarkable combination of a long brain- 
case and arcdike zygomas. In other respects it is not peculiar* 
Paoo. ZooL. Soo-—1923, No, LVII. 57 
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Skull dimensions. 

T.c,eaea. 1 . 2 . 3 . 4 . 6 . 6 . 7 . 8 . 

63. Adult #,S1*7 11*1 1675 9*46 4*25 20*0 12*0 12*3 

60. „ 9,31-8 10 86 15*8 9*5 4*25 20*8 12*25 12*5 


M fforka. A. 2 . 0 , 

Tt/pe ai. Adult ?,26-66 13-85 4*3 
IS. g. tohrus, 

21.12.1,15. Adult?, 24*4 13-8 4*1 

3>/)o 21.12.1.16, „ 9,23*4 13*1 4*0 

1. Condyloba«al length. 

2. Zygomatic breadth. 

3* Breadth of braiii-caso. 

4« of brniu-case. 

6. UoHtral breadth. 

6. Mandible. 

7. Maxillary tooth-row {ex. incisoivs). 

7a. Maxillary cheek-teeth. 


10. 

11. 

12. 

13. 6. 

7a. 8a. 

12*2 

6*8 

7*0 

8*2 15*6 

6-0 6*7 

117 

6*46 

7*16 

7-0 15-0 

6*6 6*3 

11-16 6-3 

6*7 

6*65 14*0 

6*75 5*5 


8. Mandibular tooth-row (ox. iuci* 

fiOVit), 

Bn, Mandibular chBftk-tt‘eth. 

9. InttMoihit.il coMhtiiction. 

10. Orcipitiil breaiilli. 

11. Occipital dei»th. 

12. NciHal. 

18. lliastuma. 
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4;}. Notes on Er'-I: AfricRri Snakes, collected 

By Aiminu LovEUiDtJE, F.E.S., C.M.Z.S. 

[Received August II, 102J : Read November 0, 1023.] 

Tlie 221 snake.s colleetod dnriii^i^ 1915-1917 h.avo alrejidy heeii 
dealt with in a paper written in tlio iiehl during the Ea.st Africa 
(]ajnpai;^n Tlie prcsenit paper deals with some 290 specimens, 
of which 286 were collect *<1 hy the wiiter or his native collectors 
(luring the yeai*8 1918-1923. Some few earlier captures arc 
referred to but not included in the figures. 

The present collection contains representatives of nil the East. 
African families. 34 of the 51 genera, nnd 57 of the 140 recorded 
species. Tlicae numbers are distributed as follows:— 


Xn of 

'Famittf. Genera. Sipeeiett. Spocimmie. 

Tvphlojmbe . 1 5 23 

(ilancoa idjc . 1 4 15 

Python iilaj . 1 1 8 

Colnbrida' . 28 41 201 

Viperidtc . 3 6 39 


Total ... 280 

Only tw'o new species re.snlted from this material, viz. Typlilo]i» 
e.ccHutrlcua Procter, and (Jeodipms proetenH Loveridge, wbicli 
have been described elsewhere. 

The principil localities uientioued in the following pages are;— 

Kenya Colony. 

Frero Town, Nairobi, Uasin Gishu Plateau, 

Tanganyika Territory. 

Dar ea Salaam DlatricU —Dar es Snlanm. 

Luahoto DiatHct, —Usambara Mtns., Gonja. 

Moahi JMatricL —Kahe, Garngua. 

Artiafia Diatrict, —Arusha, Longido Mt. 

Morogm*o Diatricl. —Dakawa, Hagilo, Murngoro, Mkata Ri\'or, 
Bitdewa, lloiiga, Kimamba Stn., Chanzuru, Tiiuligu, 
Kipera, Madazini, Kilosa, Kideti, 

Iringa Diatrita, —Rnmruli. 

Dodoma Diattkt. —Pwnga, Itende, Mpanira, Ikikuyu, 
Kidenge, Mpwapwa, Dodoma, Bunn, Gwaos. 

• liovmdgo, on ia Eabt Afrfca.** Jour. E, A. A U. Nat. Uiist. 

8oc. No. la, 1818, 315 

57 * 
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Kondoa-Irangi District, —Mtali’s, Mkalama, Zengeragusu, 
ITsshora, Ulugu. 

Tahora District. —Tabora, Izikisia, Luguo. 

M^o/nza Sanga, Sbanwa, Sagayo, Nyambita, 

Mwanm. 

Bukoba District. —Bukoba, K aba re. 

Portuguese East Africa. 

Luiabo on mainland opjjosite Mozambique Is, 

With six exceptions the identifications were nil carried out 
in Bast Africa, and I take this opportunity of acknowledging 
luy indebtedness to Dr. G. A. rk)uienger and Miss Procter for 
examining these reptiles and confirming determinations of others,. 
My thanks are also due to Dr. H. A, Baylis and Mr, S. Hirst 
for determining the parasitic worms and ticks. 

As a general rule measurements are not given unless tliey 
exceed the maximum given in the Catalogue of Hnakes. 3'hey are 
then given in inches, followed by snout to vent and tail measure^ 
luents in millimetres. 


T y PHLOFIDiB. 

Typhlops mandensis Stejneger. 

Blgr. Cat. Snakes, iii. 1896, p. 587. 

A single specimen was dug up in some building operations near 
Government House, Morogoro (23. ix. 17), and brought to me 
alive. As the species was described from the Isle of Mauda ofl 
the Lamu Coast Kenya Colony by Stejneger as long ago as 
1894, and no second specimen has been taken to my knowledge, 
this new record from the interior of Tanganyika Territory is of 
considerable interest. It measured 18^ inches*(463 + 7). Sex J, 
Alive it was almost colourless except for a little buflf on tlie belly, 
whereas Stejneger’s specimen was “Uniform pale greenish grey 
above, pale buff beneath.” I am indebted to Dr. Boulenger for 
making the identification, and the specimen has been given to 
the British Museum. 

Typhlops punctatum Leach. 

Blgr. Cat* Snakes, i. 1893, p. 42. 

Three specimens from Dar es Salaam and Tindigo, 

The former measured 138 + 2-5 and 130+2 mm.^ with diameter 
at mid-body of 4 and 5 mm, respectively, so that the diameter 
goes into the body length 26 to 35 times, Grey above with or 
without email black blotches and dorsal stripes following tlie 
edges of the scale-rows, ^ 
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Typhlops dincja Peters. 

Blgr. Cut. Snakes, i. 3893, p. 45. 

A specimen measuring 33^ inches (850+10) was caught on 
27. xii. 22 at Kilosa, having come above ground after the firat 
heavy downpour of the leaser rains. In colour it was almost 
identical with the figure in Peters* * Ileise nach Mossambique/ 
but a week later it was a dark metallic silver, doubtless a sign 
that it was about to cast its skin. 


Typhlops mucruso var. uumbo Peters. 

Blgr. Cat, Snakes, i. 1893, p. 46. 

Thirteen specimens from Ilonga, Kilosa, Kipera, Madazini, 
Kidenge, Mpwapwa, and Usshora. 

The largest female of these measured 23^ inches (590+ 5) and a 
male measured 18,! inche.s (460+6); it was unearthed by some 
boys diggirig a trench at Kilosa on 27. i. 21, when 1 made a note 
“ whitish or flesh-coloured, tyes completely hidden^* It had 35 
mid-body scale-rows, diameter went 36 times into total length 
and the tail 77 times. 

On 18. ii. 21, having turned the ‘‘colourless Typhlops** out of 
the earth where I had been keeping it, I was astonished to find 
that it was now the colour of ordinary Kilosa specimens of var. 
humho and the eyes distinct having taken up pigment. I do not 
know what the explanation was unless that it had sloughed just 
before capture and pigmentation was delayed in the new skin, hut 
I am perfectly certain that there was no trace of the eyes on 
27. i. 21, as 1 examined it very closelj’^ with a lens believing I had 
something new. As the visibility or otherwKe of the eyes is an 
important key-character this is mther interesting. 

The colonition was now as follows:—Black aliove, marhle<l or 
speckled (the S|>eck8 being sometimes confluent) with pale bluish 
grey. Beneath, the pale blue is about equal to the black in 
extent. A young specimen had the pale blue brighter, almost 
bluish slate. It is the constant colouring of all my specimens 
from Morogoro, Kilosa, and Mpapua. 

The eye in my s{>ecimens is pai’tly under the pra5ocular, not as 
shown by Peters • or figured by Sternfeld f for 7*. mucruso* 
Both these authors show one scale (praeocular) between the ocular 
and the nasal in forma typica^ whereas in specimens of var. 
humbo from Tanganyika Territory there are distinctly two. In 
one young specimen the nasal is in contact with its fellow behind 
the rostrm, and nearly so in the adnlt mentioned above. 

The Xlssbora specimen was swallowed by a Bird Snake (7*. Krf- 
landii) with whi^ it shared the vivarium. 


* Bsite Mofusmb. fii. a. 05, pi* 3, 

t Utoaa diatsciam Kolmilsa, tt^e III. H«ft % p. fig* 8. 
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TmiLors EXCUNTiiirus Procter. 

Procter, Ann. & Mag. N* H. ser. 9, vol. ix. p. 685, Juno 1022. 

As only the type-specimen was taken during the two yeais 
1 resided at Kilos^i it must be decidedly uncommon. 

GLAUCONIin.®. 

GlATTCONIA DISTANT! Blgr. 

Blgr. Cat. Snakes, i. 1895, p. 62, 

As the type-locality of this species is Pretoria it was somewhat 
of a surprise to find it so far north, but Dr. Boulenger has 
kindly examined the Momgoro specimens for me. Thirteen 
S 2 )ecimens in all were taken from Morogoro and Kilosa. 

The largest measured 6 inches (139-1-12), but the largest of 
six Kilosa snakes was only 3j| inches (78-f 6^. 

The tail of the type was included 12 times in the total length, 
but the range of Kilosii snakes is from 9 to 13 times, one Kp<x*i- 
men having a botly length of 65 mm. had a Uvil 7 mm. long. 
The diameter of the body into total length lange.s from 48 to 56 
as against 65 times in the type. Whilst the type had five lo\v(‘r 
labials, two Kilosa snakes have four and three others only three! 

Glauconia merkeri Werner. 

Wem. Jahresh. Ver. Nat W'urttemb. Ixv. 1909, p. 61, 

A single female from Mtali’s, Mkalama Dist,, where it was 
found wriggling on the .surface of the ground heneatli n fig-tree 
about 9 p.m. on 10. x. 22, The spocies is, I believe, only known 
from the types which came from Moshi tmich faithcr east. 

My specimen is a female and is larger than the type by 52 mm. 
Length of hem! and body 212 mm. Length of tail 15 mm. Dia¬ 
meter of body 3*5 mm. Tiie diameter, therefore, goes 64*8 times 
into the total length as against BO-87 times in tlie types. 'J'he 
tail goes 14 times as against 11|-13^ times in the original spe¬ 
cimens. It hrs 4 upper labials. 

The colour is uniforin hhickish, the borders of the scales lighter. 
Pupil rod with a black ring. 

Glauconia emini Blgr. 

Blgr. Cat, Snakes, I. 1895, p. 64, 

A specimen found in a heap of dry manure on the golf links ak 
Dar es Salaam, 4. xii. 22, agrees with Boulenger^s de&criptiou of 

emini except in the following points:— 

(i.) Flesh-colour. In life, however, semi-transparent, the 
dorsal scales being minutely stippled with brown, the belly scales 
quite transpajtenL A pinkish tinge imparted to the whole by the 
blood*'vessels vrbiefa can be plainly seen. The type of emim 
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uniformly )»!nol;ish, sitnilnr to sp«»ciinons collected by tlie writer 
at Nairol»i\ but there is a specimen from Kosa Kola, Lake Nyasa, 
in tbe liritish Museum, whiclj is alsf> pale tending to orange on 
the back and lias been referred to G. emini by Dr. lloulenger. 

(ii.) Postei'ior border of the rostnil docs not nearly extend to 
the level of the eyes as against ‘‘not extending quite to the 
level of the eyes.” In the Catalogue description the Lake Nyasa 
specimen is like mine in tin's respect also. 

(iii.) The <liaineter of the body goes 57 times into the total 
length as against 50-55 times. 

T think there is no doubt, however, that I am correct in 
referring my specimen to 6r. eminiy which has already been 
recorded from tbe extreme west of the Territory, the tyjie-locality 
is Victoria Nyanza. The present record shows that its range 
extends right to the coast in the east. 

Length f»f head an<l body 102 mm. Tail 13 mm. Diameter 
of body 2 mm. The length of tail goes times into the total 
length. 

Olauconia LONGiCAiJDA Peters. 

Plgr. Cat. Snakes, i. 1895, p. 66. 

Four specimens taken at Lumho, Mozambique, 

Tbe longest of these measured inches (110+12), nil were 
females. This snake is far more slender than an average earth¬ 
worm and of a very transparent flcNb ‘ olour. All were taken 
armmg the roots of bushes when some laud was being cleared of 
stumps for a camp site. 

One wduVh was brought to mo in the early morning was 
dropped into a cigarette tin contiiining seveml L't/cojihidium 
ftfwuftniinlis an<l AjHiraUactus fi*oni the same habitat. 

On opening the tin about 6 p.in. the w’orm snake was found to be 
missing, !>ut by bolding up the other snakes to a strong acetylene 
light it was located in the stomach of aCJapo Black-headed Hnake. 
Jt was the work of a few minutes to chloroform the latter, 
hut the worm snake was already too far digesteti to be worth 
preserving. 


PTTnONIDAS. 


Pytuon skb k Gmei. 

BIgr. Cat. Snakes, i. 1893, p. 83. 

JBight specimens, Bamruli, llonga, Ohanzuru, Kiiosa, and 

Usshoia. 

Three of these were young specimens sent me by Mrs, Billinge 
of ilumrnli, Iringa, who wrote that the natives had killed a female 
python, whose uiistretched skin niessured 20 feet, and which ,hi(d 
34 young ones with it She adds that the natives never attack 
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ihe pythons unless they have first token a dog or goat-kid, and 
to judge hy the number 6f pythons so killed they must do an 
appreciable atnouut of damage in the district. 

A native youngster coming up from Kilosa village heard an 
outcry by the roadside which he thought was a young kid. 
Parting the grass about a bush he saw a large python which was 
swallowing a reedbiick. He took me to tlie spot, which was a 
very likely one, but the pytlion had gone; I tliiuk it was more 
piT)bahly a young bush buck that was ttiken. 

Many parasitic worms were found in the stonjachs of my 
specimens, viz. Jiothridinm pythorns Hlaiiiv., PohicUlphis atteniwia 
M(>1., Ophid^ascaris filaria (Duj.), and otiiei* iudeterniiuate im¬ 
mature Ascarids. A larval Fdarian was also found coiled up 
in pimples which it causes on the skin. Snakes so affected 
rapidly lose their glossy and iridescent appearance, refuse to 
feed, and succumb within a few months. The disease appears 
to he infectious to the extent that another snake introduce*! into 
the same cage, after tlie removal of tlie <lying sntike, became 
infected. 


C o L u B RI n j»:. 

Tropidonotus olivaceus Peters. 

IBlgr. Oat. Snake.s, i* 181)3, p. 227. 

Four specimens from l)ar es Ralaam, Bagilo, and Kahare. 
Found in swampy grass-lands anil along river-!)anks. 

All the specimens were rather small. A l)ar es Salaam female, 
kept in captivity, laid eight eggs measuring 17x8 mm. on 
If), vi. 18. A Bfigilo specimen killed 22. vii, 21 had three eggs in 
the ovary measuring 22x6 mm., this was an extremely small 
specimen measunng 262 mm. in head and hotly; the tip of the 
tail was missing, as is often the case with snakes of this sjwies. 
tt would be intei^ating to know what enemy it is that deprives 
them of their tails. 

Bagilo specimens have the borders of the veiiirals bright mauve 
and not olive. 

The Dar es Siilaam snake swallowed two frogs {Rawf^ nMi)^ 
hind-legs first, on 22. vi. 18, and another, he*td first, on 24. vi. 18. 

BoODOH LIKBATU8 Puta. & Bib. 

Blgr. Cat. Snakes, i. 1893, p. 332. 

Thirteen spe<5fmens fiiom Mkata River, Kimamba, Pwaga, 
Ikikuyu, Gwao's, Sanga, Shanwa, Tabora, and Bukoli.. 

House Snake is usually found about the habitations of 
luaki, afiaeng rubbish in outboi^s, under old sacks, or beneath 
itheete of inon in the open. It is not infrequently met mth 
oroisihf |Miiha, and whto deb^oted d<dng m St uaualiy reiimiiia 
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})erfectly motionless until very closely approached. One large 
specimen on path enteied a fissure in black cotton soil and on 
being dug out disgorged a large rat {liaiiuB concha mia*odo7i)* • 

A briglit orange-coloured specimen was met with at Dodoma 
(I accidentally trod up<^n it in coming out of rny room). I have 
never met with an orange variety l)efore, and it faded to straw- 
colour when preserved. Young specimens tend to be rufous and 
have fine reticulations which disappear in the adult, which i» 
plumbeous in most of the above specimens. 

The reason for their fre<|uenting houses is to be found in 
their almost exclusive diet of rodents. One such specimen had 
swallowed a rat and was found with a foot of its tail hanging 
out of a crevice in the stone basework of the house. The snake 
w'as so wedged in that the stone masonry had to be removed 
befoie the snake could be extricated, A 2 feet 8 inch snake at 
Gwaos, with greatly distended stomach, held two iinstriped grass 
rats (Arvkfnithia abt/si^iaicus neiimannl) in its stomach, 

On a kopje at Tabora J came upon a Siripe(l-l>ellied Sand 
Snake swallowing a young House Snake. When I appealed the 
Sand Snake disgorge*! its prey, which 1 put in my pocket, but 
found it de^ul on reacliing liome, presumnldy killed by the venom 
of the back-fangcil species. 

I'icks (Aponoutrua hf»ve Tjinn.) were found in one Kilosa 
specimen. 

? Ly( <»i lumuM AcuiiiiosruK (Uinth. 

Blgr. Cat. Snakes, i. 1803, p. 33H. 

The iiay before sailing from Dar es Salaam (25.v. 23) f en¬ 
countered a snake on the sea-front road by the golf links; it was 
holding its snout downwards, after the manner of an Atract4uspi» 
viper, and pushing against a fragment of c*oco-iuit shell as it 
seeking shelter beneath it from the sun. The snake sliowed no 
sense in pushing round and round the fragment. 1 confess 
1 mistook it for A, rostrata, picked it up by its stumpy tail,^ 
dropped it iu a liag, and sent it on boariL 

I did not examine it again until the second day at sea, when 
I found it not only dead but very decomposed. Close examina¬ 
tion showed at once that it was a Zpeophidium^ and according to 
Boulenger's key • it was L. acxUirostre^ hitherto only known fi om 
Zanzibar Is, As I was unable to count the ventrals or compare 
it with the full ilcscription, I have marked the determination 
with a query. The specimen was too decomposed to preserve. 

It seems to me from its striking supei*ficial likeness to Atrad- 
asp%0 reatrata that this species of I^cophidium has adopted similar 
burrowing habits, and it may be on this acooant that it is so 
rarely met with, less than a dozen specimens being known I 
believe. 

* ^ A List of the Snakes of East Africa«., etc.** F. Z, 8.1916, p. 680. 
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LycopiiiDTUM JiEMUNNUns Potors. 

Blgr. Cat. Snakes, i. 1893, p. 339. 

Eight specimens were taken at Liirabo, where they lived in the 
surface soil amongst the roota of grnss. 

The largest male measured 7] inches (1704-21) and female 
9j| inches (203-f 35). None of the specimens attempted to hite 
witen handled. 

Lycophidium capense Smith. 

Blgr. Cat. Snakes, i. 1893, p. 339. 

Two si^ecimens from Kilosa, found on paths. 

The largest specimen I liave yet come across was taken at 
Morogoro, iS| inches (40.^>-f 52). 

A nematode {Physalopiera sp,) was taken from a Kilosa s?nike 

Lycophidium jacksoxii Blgr. 

Blgr. Cat. Snakes, i. 1893, p. 340. 

A single specimen was taken in a tent at Longido after a night 
of hen^y rain. The type-locality is Kilimanjaro, so the presf^nt 
record of this rare snake extends our know]e<lge of its westward 
distribution somewhat. 

It was tak(3n in the act of attempting to swallow a skink 
{Lygosoma ferrandii\ which was rather a big mouthful for it. 

SiMOCEPHADUS NTASSvE Gunth. 

Blgr. Cat. Snakes i. 1893, p. 347. 

A single specimen at Lumlw during the demolition of a 
termite hill. Female 22 inches (433+122). 

CiiLOROPnis NBGLECTUS Peters. 

Blgr. Cat. Snakes, ii. 1894, p. 94. 

Five specimens from Nairobi. As a variant from its usual 
Imbitat one put its bead out of a leather hair hrush case, having 
reached the dressing table fiom an open window. 

One was seen swallovinga frog—its nsnal diet—hnt nnotlier 
had no less than thxee skinks {Ablepharvs tmlMergii) in its 
stomach. 

An immature ascarid was also found in one specimen. 

GhU>BOPHX 8 IREEGTJLABIS Ijeacb. 

Blgr. Cat. Snakes, ii. 1894, p. 96. 

Single specimen from Bukoba, collected by Mr^ N* C. Miller* 
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PiriKOTIlAMNUS SEMIVAftlEOATUS Smith, 

JJlgr. Cat. Snakes, ii. 1894, p. 99. 

Twelve specimens from Dar es Salaam, Ilonga, Kimamha, 
Kilosa, Kabare, and Linn bo. 

None of tl»e«e exceeded in size a female from Moroa;oro, 
me iNuring 51 inches (8d74-4(K>), taken 25. xi. 17. One speci¬ 
men had only 149 veiitials and two had 159 siib-eandals. 

The coloration of Lurnho specimens was strikingly different 
from tlie grass-gieen examples, of which a long series were taken 
previously. In Lnmbo spcKiimens the head and neck were palo 
greon; body mauve; both freely speckle<l with black. The tail 
was plumbeous; throat china-white; belly and snb-caudals 
wdiitish with a mauve tint. Ventral keels of a mauve colour. 
The tongue at tip and base was black, but the middle portion 
bright Cambridge-blue. All four specimens taken at Luinbo 
were the same. 

Attractivl by the outcry raised In' birds, I captured the Frere 
Town specimen whilst it was descending the almost vertical tree- 
trunk, taking ml vantage of every irregularity in the hark. 

A Spotteil Wood Snake was found shallowing a gecko {Jhini- 
(facti/las niahottia) in tlie fowl-house and only the tail was to he seen. 
Immediately it was af»proached the snake disgorged the gecko, 
and on being seized by the tail htjlated the neck and aviterior 
portion of the hod// vertically, and struck at my haml repeatedly. 
Jlere then is another tree-snake with the same habit of inHation 
when alarmed or annoyed fxa the Booinslang and Jbrd Snake, 

Another specimen on being aiught in a thatch ilisgorged a 
gecko of the same species, and a third snake had swallowed a 
young toa<l {Ihtfo retjuktris). 

During a flood one specimen was found on a maize stalk, 
five feet above the water. A young one was rocovere<l fioiu 
the stofiiach of a One-streaked Hawk {Kavpijdlco mmioyrammicap 

Tiirasops BoTiiscmiLm Moeq. 

Moc<}« Bull. Mus, Paris, 1905, p. 286. 

A s|>ecinien sent me from Bukolia extends the range of this 
scarce reptile westwards; it was descriliCMl from I British Fast 
Africa. I have also had the pleasure of examining three moi-e 
specimens collected by Mr, J. A. Turner in the Vala .Hiver region 
near Mt. Elgon. 

llHAMKornis JACKSONIX GUntil. 

Blgr. Cat. Snakes, iiL 1896, p. 632. 

One male from Kabare. 

A specimen of this snake was killed at Muthaiga, near Nairobi, 
ill 1919, by Mr. A. J. Klein, and is now in the Naiitibi Museum, 
it measui'od 7 feet 5 j{ inches (1671 + 584), and eight specimens 
weie oollected by Mr. Turner on the Yala River. 
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1 have never seen the resemblance of this snake to the black 
phase of Dispholidm typua remarked upon. Their similarity of 
appearance is extraordinary and when alive they are indistin- 
^uishable) except perhaps for the slightly larger eye of tho 
Boomslang—both are tree-snakes and found in the same locality at 
times. Like all snakes that are large and black tliey are indis¬ 
criminately called “ Black Mambas by the European I'esidents. 

OoRONELLA SBMiOttNATA Peters* 

Blgr. Cat. Snakes, ii. 1894, p. 195. 

Two examples from Dar es Salaam and Sngayo, Mwanza. 

The latter specimen is very juvenile (21() mra. over all), and 
has a small scale between the rostral, internasals, and uasiils, 
apparently split oif from the rostral. 

CoBONELLA SCUEFFLERI Stemf. 

Steimf. Sitzb. Ges. Nat. Fr. Berl. 1908, p. 93. 

I have not been so fortunate as to collect this rare snake 
myself, but a specimen in the Nairobi Museum was obtained by 
Oapt. ttainsford Just south of Lake lludolph in UU8. This new 
record is, therefore, far north of the type-locality Kibwezi on the 
Uganda Railway. 

Grayia tholloni Moeq. 

Moeq. Bull. Soc. Philom. (8) ix. 1897, p. 11. 

Mr. N. 0. Miller sent me a specimen for determination which 
he had collected at Bukoba, 1922. 

Homalosoma lutrix Linn. 

Blgr. Cat. Snakes, ii. 1894, p. 273, 

A single specimen fi'om Kabaie, Biikobn, 10. i, 23. 

This female, though small (290-1-38 mra.), was very bloated, 
having no fewer than ten eggs, measuring 12x8 ram., in its 
oviduct which extended forwai-d to the region of the heart. 

Probtmna ambioua Bocage. 

Blgr. Oat. Snakes, ii. 1894, p. 248^ 

Three specimens. One bf these was taken in a termite nest at 
Lumbo; the other two w ere found in a bottle without data in a 
German House at Morogoro, 

One of these had paired pricfrontals and 155 ventral scutes. 

Dasyfbltis soabra Linn, 

Blgr. Snakes, ii. 1894, p. 354. 

Six specimens were collected from Kilosa, K^ra, and Zenger.- 
in Timganyika Territory and Luinbo in Poitugnese 
;;A!frioa. ' ? ^ 
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The Kiloea and Kipera Kpeciiaens nre of Islie type that ap[>cars 
to be a mimic of Cauaus rhomheatus, but rhombeattia is 
not found at Kilosa, and wlicre thin Night Adder is common at 
Nairobi you get an all-black or all-brown variety of the Egg- 
eater. The Zengeragusu reptile Wiis a most interesting variety. 
Colour iron-clad grey with a single row of brick-red dorsal spots. 

This snake was literally covered with ticks {Aponomnia loeve 
Linn.), seventy-five of which I collected. 

Geodipsas PROCTERiR Lovcridge. 

Love. Proc. Zool. Soc. 1922, p. 313. 

Since my description of the type a second specimen has been 
taken in the same locality by my collector. 

Male, Snout to vent 350 mm. Tail 70 mm. Mid-body sc^iles 
17; ventrals 153; caudals 40; upper labials 8. This specimen 
agrees with the t^^pe in all essential respects, excepting that the 
3rtl, 4th, and 5th upper labials enter the eye as against 4th and 
5tli in the type. It has also 5 more veutmls and 9 caudals less. 

The following markings are also distinguisliable. A black 
collar on nape or back of head touching posterior border of 
parietals, but not reaching to ventrals ; it is very broadly V-sboped. 
Twelve or more black saddle-like markings, two scales <leep, on 
anterior third of body, separated from one another by two-scale 
intervals which are approximately 2 min. interspaces. Wliitc 
stipplingB on sides of anterior third of body sometimes falling on 
outer e<lges of ventrals, wliich are grey and thus differ from the 
colouring in the type, as tlioy are very distinct from the blackish 
dorsal colouring, 

TaRBOPHIS SEMIANNUIiAirs Smith. 

Blgr. Cat. Snakes, iii. 1896, p, 51, 

Five specimens from IVIorogoro and Lumbo. 

The Morogoro .s[)ecimen is so much larger than the dimensions 
given in the Catalogue that I give it here—35] inches (735-f-159). 
A Lumbo specimen had only 198 ventrals. 

It is curious how one may be in a locality for many monllis 
without meeting with a imrticular species of snake, and then 
several turn up within a few days, followed by a long period 
when none are met with. Buoh was the case with this species at 
Lumbo, where 1 caught two females in one evening and a third a 
few days later, the circumstances of captiii’e being as follows;— 
At 7 p.m. I was hastily summoned to the Mess, wliei^ it appears 
that the adjutant was about to take his seat when the snake was 
noticed entwined in the wicker hack of the chair. After putting 
this Tiger Snake into a bag 1 returned to mj tent, and within an 
hour was summoned to capture a second, which was slowly moving 
across the arc of illumination cast from a lighted tent. Both 
were females, and there was only a millimetre difference in their 
kngths (2 feet 8 inches); they were taken about 20C-300 yards 
apart. 
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The larger had ten eggs in the ovary, the smaller nine. Both 
stomachs were empty of food, but tlie one was atliicted with 
immature and, therefore, indeterminate worms of the genus 
rhifsulopteray as was also a specimen taken a few days later. 

Leptodira hotambceia Laiir. 

BIgr, Cat. Bnakes, iii, 1896, p. 89. 

Two specimens from Garngua and Mwanza. 

The latter had 20 and not 19 scale-roWs at mid-hody. Instead 
of the white frecklings usual in EastAfiican lleiald Snakes it 
liad transverse wavy white lines, onc-scale wide, all along the 
back, which gave it a very Causus-like appearance. When 
annoyed these Herald Snakes flatten tljeir heads till the white 
lips can be seen from above ; the body is also depressed and flung 
about spasmodically, giving tlie reptile a very viperish a.'Npect. 

I have always found them vicious arul ready to bite on 
the least provocation; one specimen introduced into a vivarium 
where there were already a couple of larger snakes (/'. sihUwns 
and IL ox'ip'hy^ichua) bit them both, but neither appeared to sull’er 
any ill eflects. 

ClIAM^ETORTUS AULICUS Guntll. 

Blgr. Cat. Snakes, iii. 1896, p. 98. 

I have only come across three specimens of this scai*ce snake in 
the past eight years: one was much battered in the roadway at 
Mwomero, another w^as found, without data, in a bottle in a 
German house at Morogoro in 1916, ninl ivcently (26. iv. 21) 
a young one at Chanzuru near Kilosii which had the remains of 
a gecko (apparently Lygodactylus sp.) in its stomach. 

Amplorhinus notomnia Giinth. 

Blgr. Cat. Snakes, iii. 1896, p. 125. 

Two specimens, A young male from Kilosa, and a female 
from Mkata lliver. The former was crossing open giound, and 
the latter was twisted into the side of a gra>s hut, about 6 feet 
from the ground. In its ovaiy were two eggs, 12 mm. long 
(27. viii. 21). In its stomach the remains of a gecko (Lygo- 
daotylvs picturatm)^ and it was apj^arently btalking another 
whidi was dose to it at time of captui'e. 

TeIMEBORHINITS TRiTiENUTUS Guntfa. 

Blgr. Cat. Snakes, iii. 1896, p« 139, 

Two specimens from Arusha and Nairobi. I take this oppor- 
tnnity of correcting m error of mine when 1 referred these 
specimens to Pmmmopitu Weviroatris^ Peters. The Nauobi 
.cjmmple was taken f)*om beneath a latiine seat! 

*Jounid is* A. AT7. K. H. 9cc, Xo. IS; 1918 ,r.SS a 



EA»T AFRICAN SNAKES. 


sm 

A fortnipfht after its caj>tnre it nttempteil to swallow a 
female Mahnia striata which wns put into the cm go. The skink 
was much too large for it, but the snake pevs^^verod for thirty 
minutes, but could not get past the front legs ; it linnlly disgin-ged 
tho whole. The Arusha specimen had a skink in its stouiach 
when taken. This simke is exti^emely gentle. 

Riiampiiiopuis oxYRnYxcHUs Reinli. 
lilgr. Cat. Snakes, iii. 1896, p. 146, 

Eight specimens, l)ar es Balaam, Chanznrn, Kilosa, Tindiga, 
Pwaga, Dodoma, Luguo, ami Mwnnza Distiict (19t20-*2*ins 
against twenty six from Morogoro and ljumlio (11)15-18). 
Bevelal were dug out of gerbil {7\ swaythliinji) ludes and one 
wns found occupying the SMine hole as a mungooso (//. h'orli). 

Tho largest nude (whose tail-tip was missing) mPMsurod 
56.| inches (1014 4* 425), and largest female 5 feet (1040 -f 
4»>9), nearly six indies longer than the maximum measurement 
given in the Catalogue. Half-a-dozen .specimens h;ul more 
than 110 hiilicaudals, tlie highest number ladiig 116. As might 
he e.\pectod, a specimen from the siindy thornbush country of 
Ikxloma was very pale sand-colour. 

At Kilosa these snakes were pairing during De<*-eniher in 1920. 
1’liroe veiy large ones were seen many times in the grass during 
November, the rains having commenced on the 1st, but it was not 
till the 4til of December that I surprised a pair in coitu ; one of 
these I cuight, and the other tho following day. It about 
5 feet long. Ten eggs measuring 40x20 mm. were laid by one 
of this pair in the vivarium between l-7.viii. 1921, so that tho 
period of gestation wouhi be about three inontlis. Eight eggs 
(15x8 mm.) in a Dodoma specimen taken ll.vii. 21. I have 
al really recorded 13 eggs laid in October by a half-grown female 
of this species. 

In diet they are omnivorous; a small specimen endeavoured to 
swallow a largo nit, but could not get past the front legs and was 
forced to disgorge (12. iii. 21), hut a large specimen took a young 
mt (15. 6.21), and a wild spec!imen disgorged a shrew {Croddiira 
Jlavescens) On being caught. The natives say that a tame guinea- 
fowl chicken was taken by the largest of the three snakes which 
were seen in September. The chicken was heard calling in the 
grass, but lU the boys were afmjd to go into the grass, it is a 
matter of supposition. In captivity I feeil them on Maimiavaria, 
which they take well. It might be of intet*est to herpetologists 
to know that a snake should not be fed on recently chloroformed 
food. Wishing to pack some of these snakes to go to Europe 
I chloroformed some geckos and skinks and inbrwluced them into 
the mouths of the snakes, which swallowed them, but a few 
moments later showed signs of poisoning, one rolling on its back. 

The bite of this species would not appear to l»e dangerous to 
human beings^ as a small native lioy who caught a 4*foot snake 
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WRK much bitten oa the hands (which bled freely), but BuUere^l 
no ill effects. Afber the first excitement, inci<lental to capture, 
they settle down to a life of confinement and are the gentlest of 
snakes. 

I found a young specimen in the stomach of a hawk {BuUinUir 
rujipennis) at Morogoro on 31. i. 18. 

Parasitic worms {Filaria sp.) were found encysted in the skin. 
Ticks {Aponoinma Iceve Linn.) were found on a Kilos^i suakc 
(20.V.23). 


PsAMMOPUXS sUBTJiNiATUs Peters. 

Blgr. Cat. Snakes, iii. 1896, p. 160. 

The Stripe-bellied Sand Snake called Sangaraza in Kiswaliili 
is so widely distributed that I have not troubled to cal.ch many 
this tour, as forty-six were collected in 1915 -19; about a score 
were taken 1920-22 from many fresh localities near Dakawa, 
Mkindo Mkata Stn., Ilonga, Kimamba, Chanznru, Kilosa, Itende, 
Kideti, Buna, Mtali’s, Sokenke Bd., 20 niilch fi’om Mkalania, 
Usshom, Weiubore, Tabora, Sanga, Lalago, Sagayo, Nyambita, 
and Luinbo. 

This snake is an expert climber; one flashed acl•os^ my path 
and was 20 feet up in tlie topmo.st twigs of a stunted tree in a 
moment. My attention was drawn to another five feet up in a 
maiombo bnsh, but so well did it blend with its surroundings tljat 
I could not distinguish it until it moved, though I was within 
ten feet of it all the time. I caught several in the thatches of 
native huts, where they had gone in search of skinks 1 l>elieve. 

My largest male measured 49| inches (8614*399) aiid female 
45| inches (7754-383). Both from Morogoro. 

Whilst the colouring in specimens from one locality seems 
constant, a great deal of variation occurs between examples from 
different localities. The characteristic black ventral lines were 
indistinguishable, except with the closest examination when 
traces could be seen, in the Kidete specimen collectc^d by Mr. 
0. F. M. Swynnerton. Four snakes from Mtali's had pure white 
instead of deep yellow bellies. At Buna the coloration is adlapted 
to the sandy thornbush in which they live, and which seems to 
infiueticd the coloration of its typical mammals and, to a less 
extent, birds. 

This species will eat mammals, birds, snakes, and lizards. 
A specimen taken at Frere Town after a hard chase was placed 
in an codinaxy small biscuit tin, about 8x5 inches in size. The 
following day a native brought me a Warbler {Prinia mytiacm) 
with its head almost knocked off, this I dropped into the tin, 
and on op^ix^ it the following day foond a bulge in the snake 
and no vmible bird. This freshly^canght diurnal snake bad eaten 
a damaged dead bird in the darkness of a small tin oti the day 
succeeding eaptura There is no saying what a snake will do* 

The following note was made at Kimamba on viii %\ \ 
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** Between 5.30 p.m. and sundown 1 saw n Htvlpodjellied Sand 
Bnffke lying in the roadway; three times 1 disturbed it and it 
returned ea<d» time. i noticed tliat a nuinher of the Small 
WeaveiR (Layoiwiiicta sp.)were picking up grass seeds and hopping 
about unconcernedly cio.^e to it. i think one might assume tliat 
the snake was lying tlieie with the object of securing a bird.’* 

J have aheady mentionetl un<ler li. how one of tliis 

spetdes was found swallowing a young llou.sii Hnake at Tahora. 

Their coininonest focal, however, is tlie striped skink, and this 
they vei’y scjon disjiose of, as the following liming vsill show’:— 

12.41;.50. Snake seizcal skink. 

12.47. iO, ll<*ad of skink wa.s in tlnoal, 

12.4H. llind-legs enxelojkecl. 

12.4HJC). Tail disapfie.ars. 

There is usually a pauses for rest aftc-r the body lias ]massed into 
the gullet, ami tlie tail of the meal sticks out of the snake’s mouth 
a« if it laui been having an aftei-dinner eigai ! 

At Freie Town (1. Mi. 19) my attention was drawn to one (»f 
these snakes which ap}>eared to he playing. When first .seen it 
uas stretclied out at tull length excepting that its head was 
turned round in tlie direction of its tail, it then jiassed its head 
heneatii its body, then over the hack, tlien beneath the hotly 
again, and so on, ti*aversing its own length towards the tail. 
This was not done liuniedly, hut in dallying fashion, with 
cHTcasional withdiawing of the iiead. Thifortnnately, a native 
running up at this iniunent disturbed it. so that 1 was unable to 
see the end of the performance. 

At Kilosa a captive sfiecimeu was seen to rub first one side of 
its mouth against its side, then the other side of the nioutli 
against the opposite side, repeating the ojieration a score of limes 
as it slowly w’ojked along its own length to the 1 feel sure 

this tuire.s.sing imoemont was only play. Ha\ ing reached the tail 
it moved slowly aw'ay in tiie grass (Kilosa, 2. v. 23)i This snake, 
nearly 3 feet in length, was killed and tlu ec qiiarteis eaten by a 
l)ahy leiiinr {(ilalago ^anganiemis) occupying the same large roomy 
cage (Kilosa, 4. v, 23). 

At Lumho camp 1 often w’ondered what chance a snake would 
have of heii'g in the camp without my being informed by one of 
the hundreds of natives employed about the ]>laee. With tint 
object of deciding this I relefised a Stripe-bellied Send 8uake 
near my tent. This tent was situated beneath a mango and a 
coco-nut palm, but had a cleared space of tifty yards of sand on 
three sidee of it, on the fourth side were several buildings. The 
snake woe caught by me on a mlway embankment half-a-inile 
away, escaf^ed, and was recaugbt by the reed fence enclosing the 
tent. Next day 1 libei:ated it at 6 aan. At 8*30 a native came 
rttntiing to say a snake was in bis tent, which lay a little moi*e 
than fifty yards to the west ol mine, and was the first cover in 
after cit>S8itig the open sand* X reeaptured it and 
Face* ZooL. Soc.—1823, No* LTIH, 68 



8B6 


3klll. A* LOVEEIME: NOTES ON 


n week later released it at 11 aan. At 1.30 p.m. a European 
coriKmil lmn*ied up requesting me to catch a Mmke which was 
under his bed ; the marquee iu wdjich he slept was <lue north 
from my tent* A week later 1 asain reh\a!^(Hl it at 6 a.m. and 
at 8.45 a.m. found a man trying to head it oil' from eiiteiing a 
patient’s marquee, almost due south from my tent and the first 
cover in that direction. It ha<l now t.rie(l in three <lifFerent 
directions, which was rather remarkable, and bad been iippre- 
bemlod at the first lent in the direction tak(‘n. Twice morel 
lil)erated it, the last time at 10 p.m., to give it a niglit's start, and 
1 saw its tail disapjxiaa* heneath my IkmI. x\s I heard nothing 
more of it for a fort.nighi f tliought it had at last won clear of 
the camp, hut on Oct. JO it was found at noon in the tent of 
some A.N.M.C. boys, one of whom struck at it with a stick, so 
injuring it that 1 killed it and tlirow it inio a case of Lesser 
Miingoose {llelogale ‘irorli I'hos.), one of Avhich seized it, first 
crunched its head, and then swallowed it vOioIe. 'Diis snake had 
a portion of its tail missing, so it was unmistakable. J concluded 
from the results of this little experiment tlmf T niatle a pretty 
exhaustive snake survey of the area covered by tlu* camp when 1 
collecte<i sixteen species in it during five months. 

Many kind.s of worms were found in the stonrachs of various 
specimens, including tw’o new species in a Mombasa snake, viz,, 
Oochorisiica cr^tfif^iceps lla} lis, and Ojihida^icarls motnltamca Haylis. 
Phpmloptera affinia fiodoelst, from a Kilosa specimen. Phyaalo- 
ptera sp* and Ascaris sp. from AlomlMisa specimens. 1 am of the 
opinion that these worms may cause the death of the liost, for 
in two jnstance.s the snake turned over and over and died. In 
the case of the Alornbasa snake the feet and claws of the Prinia 
it had eaten just a month before were still in its stomach. 

PsAMMOPHis siBinAKS Linn. 

Blgr. Cat, Snakes, iii, 1896, p. 161, 

Nine specimens from Cbanzuru, Kilowi, Wembere, and Lnmbo 

Largest male 58| inches (1120 q-362) and largest female 
59J inches (11004*404), but the tail tip is missing. The tail is 
proportionately longer in the females of this species. Both these 
records are of Morogoro sj^ecimens, being the best of seventeen 
speci?nens collected 1917-18. 

This snake feeds ifpon both mammals and reptiles, a very 
large mouse being taken from the stomach of one snake and 
several records of geckos (IL mabouia) being taken by them. 

The eagle in whose gullet a full-grown specimen was found 
has since been identified as the Black-breasted Harrier Eagle 
(CircoMus pecton^a Smith). I have since taken a younger snake 
in the stomach dt another sjiecles of hawk« 

Ltimbo 16) some natives killed a tm Cobra 

(if. in the act of swallowing a lai^ge Hissing Sai^ 

Mmikef. measured fi0| incliel and had ^tOimdy ewQowe^. 
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28 inches of t.Iie sand snake wliose lunUj measured 33;J indies; 
nnfortuiifitdy, in tlic excitoinent of killin;:: the cohra the greater 
part of the tail of the sand snake had i>een cut off, but other 
speduunis of t.his body iengUi htnl tails of between 12 and 
13 inches, so tha,t a onj-lneh snake was engagf d in swallowing a 
4{> in(!]i snfilce and would doubtless bare siurt*eede<l. 

From t»ne of these .Lunibo snakes 1 removed ibree worms 
{Pith/drlp/iisiiitwirlrar/tl^ Wedh)whiedi niea^urcsl 14 mm. xG lum. 
A Morogovo vjHjfiiium, wdiidi was ailing and would not feed, 
spiietl u[)a (pia.ntity of watei-y and slimy matter on the juorniiig 
of 1 ). i\.lHaniI died tdie same evening, d’iiere were n > visible 
])ara^i^,<‘'^ in tin* stomach, but one lobe of the li'^er appeared to bf^ 
full (A‘ ey.ds. 

\\ lien erossing the Wembem Flat^v (G. xi. 21 ) T came upon a 
saml "iiake at H a m. tiiat was apjmrently dying of tldrst. It 
offered no n vi's,t,ance t.o being pie.ked ujiaml 'lie*! shortly ait erwaT^ks. 
1’lie stomatdi clean and empty. It bad du^ky ventral stripes 
like Tin* linebica om-s of 

PsAMMoruis lusigiiArrs Fcti*r.s. 

lllgr. <‘at. Snakes, iii. F*^llt>, p. 1G8, 

'rinvc Specimens from Kabe, Ikikuyu, and Dodoma. This 
sfiecdos sf'einv })aitial U) samly or rock-strew'ii desert country, 
'rim Dodoma .snakf*. ihough only measuring 124 inches, bad a 
skink J)'rrawlti) in it'^ stomaeb, as bad also the 

Ikikuyn spi^ciinen. 

PsAMMoiuiis ANm)L!:.NSi.s Bocagc. 

BIgr. (-'at. 8nake>, lii. 181)G, p. I7t). 

Six Specimens from Kilosa and Izikisia, and two wdiicli were 
wdthout localityin a bottle at Morogoro,at which place the^Mvere 
probably tiikeii. Three were taken on paths and one twisted into 
the grasuS of a bamla five feet from tlie ground. This last had 
nine upper iabials on the left lip, the right having tlie normal 
number of eight. 

XlIELOTOHNlS KUlTr..\XDH Hilllow, 

Blgr. CJat. Snakes, iii. 1896, p. 185. 

One specimen from Zengeragusu, also seen at Lunibo* 

'rhe largest Alorogoro specimen measured 58^ inches (919 + 
§48); the Zangeragusu female is 53-^ (933+415). 

The Morogoro specimen laid 8 eggs on 16, i, 18, Tbese 
measured 27 X15 mm* The yellowish parchment like shells Avere 
Irregular iu outline with many concjivities* They were laid 
singly at interyiUs of five to ten minutes* The Zengeiugusu snake 
laid Wo eggs on 24* xii, 21 which w^ere dry when found, they 
then measured 88x15 and 34x14 mm. respectively. As the 
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nnake escaped the following day it is probable she would have^ 
laid more. 

This is au essentially arboreal species and offers one of the 
finest examples 6f crypticcolouringainongst East African snakes. 
The long and slender body is vine^like in its proportions, and 
coloured for the part. In Morogoro specimens the crown of the 
head was leaf-green and not unlike a leaf in shape ; the Zenge- 
i*agii8u snake had the cixnvn of its head tbe same colour as 
the body however. The tong\ie is bright re<l with a black tip. 
When annoyed or seared tliey inflate their throats vertically like 
a Boom slang does. 

I have already mentioned the sw^allow ing of a Typhlops mvcrvso 
by this Zengei'agusn snake in captivity. Two months after its 
escape it w^as killed in a tree only 200 yards from its cage and 
then had a Ohai^mleon dilepsis in its stomach. 

Dispiiolidus typus Smith. 

Blgr. Cat. Snakes, iii. IBlUi, p. 187. 

Two speciinons of the Hooinsiang or Ngole, as it is known in 
Kiswahili, were taken at Kilosa and Liimbo respectively. 

The largest male measured 5G inches (J027-h.‘l9o) and female 
69-| (12694-489)? f'he latter being 258 mrn. longer than the 
maximum given in the Catalogue. The«e two snakes were 
the finest of a series of eleven collected at Morogoro. Of the 
two snakes under consideration, the Xilosa one was bright green 
and the Luml )0 snake brown. 

In captivity they ate sunbird, wagtail, w^eaverH(iVoc;c?f«, Vrtrgm- 
thtis, Lagonosticta), waibler, bulbul, and swallow. The .Kilosa 
snake w’hen shot Imd the remains of a black swallow’ {Paedido^ 
}yrocne sp.) in its stomach. 

The Liimbo Boomslang, 684 iuches in length, had n chameleon 
(C. dilepsis) in its stomach. At Morogoro a Brown Boomslang 
fell out of a tree in the avenue, together with a chamelecm. 
A gi*een Boomslang and a chameleon of mine escaped, find later 
I recaptured the snake close by with what \vas probably the same 
chameleon in its mouth. A few days later a second brown 
Boomslang fell out of the same trees wdth a chameleon. All 
these incidents occurred within a month of each other, showing 
that though the Boomslang may like a chameleon diet it has 
considerable difiionlt.^?*', in mastering its prey, seeing that no few’or 
than three fell out or trees while attempting to do so. 

I therefore introducsed a chameleon into the cage of a very 
large and black Boomslang. The snake immediately approached 
the chameleon, sibling silently towards it wdlh raised head ; the 
chameleon thereupon rai$^ its occipital flaps, inflated its throat, 
and swayed about froAi side to side, imddenly hinging forw ards 
with widely gaping mouth and uttering a hiss, I then removed 
the chameleon from the iCsagd, b^t fed Wfetiil snahes t>h: chain* 
eleone latgr pushed ht other food. 



EAST AFRICAN SNAKES. 


889 


(JALAMELAPS POLYJJiPlS Jiocagp. 

Blgr. Cat. Stjakes, iii. 1S96, p. 2Mk 

Two speciuien.s. one <hig ironi a termite niomul .at Lumbo, the 
other I'ouml in a l^ottle at Morogom witliout tinle, but ns all 
tlie oth(‘<r material in the bottle was lo<‘al j iiM\e little doubt that 
It was oollecicd iu Tanganyika, Territui_\. I’liis species is only 
known tVotn N visalaml and Angola before. 

JjUiuIk) male mea.sin ed 17^* inches {40o-p-J7 ). Scales ] 9, 17G, 
30, <). Tim innxinium number of eaudal.s gi\en in tiio (Jatalogue 
i« 27. 

llf'iNorALAMr, MELEAOiirs Steruf. 

Sternf. Mitt. Zool. Mus. lierl. iv. 1908, ]>. 24 4. 

Bound on a p'atli at Conja (29. v. 10), ineasurfn> 11^'] (209-|’25) ; 
originall\ described fi‘om Lamu Is., Iv.(b I belie\ e the identOi- 
cation to ))e coiaeit, though tlienuml>er of ventral scmies cannot be 
detiTmiuc«l as t,he snake was stepp<'d on and slightly damaged. 
Jthas 15 scales ;tt mid-body, 28 suhcJiutlals. 7 labials, anti wa,s pre¬ 
sented to the E. A. Si V, Kat. Hist. Society at Nairobi, in whoso 
muKomn it now is. 

Apau\lla(Ti:s .taoksonii (binth, 

Blgr. CLt. Snakes, iii, 1896, p. 256. 

Tl m longt'st of tivo spocluienK collected at Longido W est 
rnea.surotl lOj^ inches (228-f4B). 

APAKALLACTrs W ERNE HI BIgr. 

Blgr. Cat. Snakes, iii. 1896, p. 257. 

Single iudi\idual from Bagilo, Uluguru Mis., iiiensured lOjJ 
inches (203-1- 45). 

Aparaleactus capexsis Smith. 

Blgr. Cat, Snakes, iii, 1896, p. 259, 

Seventeen specimens collected at Lumbo about the roots of 
grass or shrubs, or on tlie surface of the .sandy soil in the eiirly 
morning. The largest of this good series was 47 mm., less than 
the maximum given in tlie Catalogue, 

Earlier in this paper I have referred to a worm snake being 
eaten by this species in conhnement. 

Elapkchis ouenthbri Bocage, 

Blgr. Oat. Snakes, iii. 1896, p, 359, 

One female from Kairobi (21,viii. 19) measuring 23f mcbes 
(5454*43), in whose stomach were four lizard's eggs measuring 
6x4 mm. Is it possible that the snake had swallowed a ^^ant 
Ihsard and that the gastric juice had niot acted on the covering of 
the eggs? 
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Elapecuis nioer Guntil. 
l>lgr. Oat. Snakes, iii. 1806, p. 350. 

A single specimen from an ant bill at Lnnibo; another was 
killed ])ut badly smashed in the same bill. I also encountered a 
third specimen in November 1020 just befoi-e dusk on the Uasiii 
Gisbu Plateau near the Hurnt Fore.si. I held it down with my 
cycle pump till I had had a good look at it. As 1 had lost my 
way I had other things to think of than its presiu-vation, and so 
released it. l^tinbo female 20.j inches (488-f 32) with 142 ventral 
scutes. 

Naia nigricolus Reinh. 

Blgr. Cat. Snakes, iii. 1806, p. 387. 

Twelve specimens of tin* BbuHk-necked Cobra, known as Kigau 
iu Kikami and Fora in KLswahili (not Pili a.s civen in subdry 
dictionaries, whicli is tlu? Puff Adder ), were nu t with at IMorogoro, 
Kudewa, Kilosa, Mtali’s, Tabora, Mwaiixa Dist., Frere 3'own, 
Nairobi, and Lnnibo. 

The Lumbo specimens are referable to Peters’ var. viossewibica^ 
Nairobi ones to forma typica. Miali snake was all black wdth no 
throat markings. IVrwanza Dist. example was black above, 
mottled black and white beneath, no red on throat, Tnbom 
specimen had the thro.at red-banded, being young it w^as plumbeous 
above. I came upon it as I was clambering over a kopje, and it 
came straight for me for the best part of a yard with hood sprt^^i-d, 
spat at me, then turned into a crevice, which was the reason it 
approached, home being between us. It struck me that f he 
red and black bauds on the throat are obviously ‘‘warning 
colours.” 

It is curious that of a score of specimens collected all have been 
females hitherto ; one had 180 and another had 181 ventmls, two 
had 51 and two 53 subcaudals. 

During September 1920 an Indian juggler who had a captive 
cobra brought me ten eggs measuring 35x 17 mm, recently laid 
by it. The eggs are usually deposited in old termite hills. 

Mammals, birds, reptiles, and amphibui are alike included in 
the dietary of this species, and no doubt this fact explains its 
wide distribution and numbers. On arriving at Frere Town 
(17. V. 18)1 was infstymed by my host that he had been much 
plagued by a cobya iU his fowl-house. During the three previous 
nights it had killed six pigeons, tw^o pigeons, and one pigeon 
respectively. At seven o^clock that evening 1 received a message 
that the cobm was now in the fowl-house coiled among the rafters 
about twelve feet from the ground. On arrival I saw a capture 
was impossible and sent back for a *410gun^ from wbicb I deUvered 
a cbaige of No. 10 The concussion in the small iron 

building,made such a dust that we ba4 to retire; a flopi ims 4 down 
the <sobJ^a at our feet still striking this way 
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that. It measuretl 64} inches, anti in its stouiucli was a young 
pigeon, whilst two pigeon’s eggs were in its gullet. 

Twelve days later, just after dark, there was jtnolher great 
outcry amongst the poultry, and my host running out with a 
stick surprised a (Hiijdnch cobra swallowing a chicken, taken 
thus at a disadvniitago it was easily dis[»atchet]. It was of course 
stated that it was the mate of the hrst, come in searcdi of its 
fellow, hut unfortunately for this popular belief both were 
females. 

At Morogoro, a native brought me a cln'clvcii coop containing 
one dead cobra, one fowl ditto, and three chickens, one of which 
was headless. A few days before, this snake \vas supposed to 
have taken three chickens from the same coo)>. This time the 
bo 3 \s hearing cackling ran out and killed the smoke, hut not before' 
it had bitten thefowl and her hiood. Opening the snake I found 
one cliicken in its stomach and a chicken’s: head i»i its gullet, and 
so surmise that it was in the act of swallowing it. wdien struck by 
the hoys, who prohahlv knocked off tlie cliicken’s body in their 
attempts to shako the snake's head. Length nl iiiches. 

I have already spoken of a cohni killed whilst swallowing a 
sand snake. 1 have knmvn one to eat four toails (//. regviaris) 
in a fortniglit, another three in one day, and a still more 
remarkable case of glutton}' occuiTe<l at Alorogoro. 1 went out 
with a lamp and put two toads in the snake’s cage, which was 
oc<mpie<l Ih'a half-grown cobra only. It seized the first toad and 
on my leturn was chasing the other round tlio cage w itli the first 
in its month ; it struck at it again and again, but of course 
without effect. ]t then paused ainl sw'allovved very energetically. 
When the first was disposed of the second was bitten in the 
abdomen, held for half-a-ininute, then released, hut as it began to 
hop it was seized b}' the liiiul leg, ami for nearJv' twenty minutes 
the cobra attempted to swallow' it hind eml first. At the end of 
that time it took the head in its nunitli and sw’allowed it with 
ease. Precisely the same thing occuri*e<l with tiie third tojid, 
which speaks badly for the reputed intelligence of the cobra. 
A fourth and fifth toad followed, but 1 did not stay to witness 
their engorgement. Six day's later this hnlf-grown cobra had 
resumed its normal proportions. 

Its dietary leads it to frequent the haunts of man, where it is 
frequently found in sheds, fowLhouses, rubbish heaps, and tents. 
In the bush they prefer to take up their abode in termite heaps, 
upon which they lie and bosk in the morning sunshine. 

I know of a family residing near Nairobi in which nearly 
every member, and many of the employees about the farm, have 
been spat at in the eyes at one time or another. I wish to 
emphasise this point that the cobra deliberate]}* aims at the face, 
as only the other day I read in a journal that it was a matter of 
aooident when the venom reached the eyes. The lady of . the 
household referred to, on ^ing to tho fowl-house, where it was 
. 1 ^ 0 . too light, ,saw sotnetning dark in one of the boxes, and 
supposing it to be a fowl she bent oVer it and received a charge 
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of venom full in the face, the resultant shock and pain was iO 
severe tlmt she sank down on her knees and called for help. 

This cobra rarely bites, so the following case, which occurred at 
Kilosa on 26. v. 21, is of interest. A very intelligent native in 
my employ was returning home oue evening at dusk (6.30 p.m.) 
when he stubbed his foot against what he thoiiglit was a stick 
lying across the road. Next moment with a short hiss the cobra 
launched at him and struck with botli fangs just aliove the left 
ankle—his feet being bare of course. The snake withdrew 
immediately and set off in the direction of the railway line; he 
ran after it, and the snake rose and spread its hood ; he looked 
about for a stone, but his friends called to him to witlidraw or he 
would get bitten again. He rejoined his companions, and very 
soon began to feel sick, .so he went to a native (Wanyimwari) 
diKJtor,^’ who first applied a ligature above the knee and then 
made from nine to a dozen horizontal incisions above the sitenf 
each fang-mark, t.e. between the bite and the heart, and into 
these rubbed some “ medicine.’* 

Kamazan was taken home by his friends, and on arrival ate 
some mealie-nieal (usual evening food), but threw it all up. 
Every time he attempted to eat the following day ho was unable 
to keep anything down, and he said felt successive waves of 
venom come up from the leg as far tis his throat and then recode 
again. By the 28th he was well enough to return to work. 

J met a weird old “.snake choi’mer” in Mwanza Hist, who had 
in his possession a 08-inch cobra, which he kept in a suciaU bark 
basket. The lii^st time I saw him playing witri it, the snake slid 
out when he came to put it back in its box ; this happened two or 
three times, and he slapped it on the head, when, quick as thotiglit, 
it apparently attempted to spit in his face (and as he was stup¬ 
ing over the box his face was not two feet from the snake). I 
wan within four feet myself and remarked that no vauotii accom¬ 
panied the open-jawed hiss, and he replierl with a laugh that the 
venom was finished. He elected to become a camp follower for a 
small consideration. A few days after, when he was holding his 
daily display*—-tying the cobra round his naked waist or wrapping 
it two or three times round his neck and fiinging its head over 
his shoulder, so that it struck his back with a resounding whaelt, 
—my curiosity was so piqued that I l)ought it from him and 
-ehloroformed it. The poison teeth and parotids were intact! 

Among the parasiie# of this snake were worms (DiaphatM- 
cephaitts 8imu9 Daubeney 1923 and Polpdklplm quadrieimm 
(Wedh)* also tides. The tick {Aponotnma eamiiatum) was t^en 
<m a Nairobi cobra. 

NAU haxb litm. 

B}gr4 (M. Snhkei, ill. 1896; p. 874. , 

this snakS fanges from Arabia and the boi^e^ df tiia 
#ahaiu to Euiuland, neither 

wny, intesalities in iPaiigaoyika 
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Egyptiim CohvR, pivsont specimen from Kilosn, i« only the 

second which .1 liave come ncrosh. It wns shot hy ();ipfc. Turnley 
beneath a lock in a dry ravine called Mbweiii and is now in the 
(hune Dept, collection. 

iVfale jnst nnd<‘r <1 iVet (1 4*75-f-.*125). Scales 17,108,69,7; 
llie se(*ond hihial on the li^ht side ip» dividial. 

The stomacli \^as found to conbiin a ma‘-s (d niammal fur and 
a ])icce of tree hark measuring 51 x 26 mm. olyvionsly svvallow’od 
with the food. 

Dkxj>kasi*is A\(iLSTi(‘Ers Smith. 

Hlgr. C^it. Snakes, iii. 1H9(>, p. i'M. 

Six s[ujcinnms from Moi'ogoro, (dmn/.nru, and Ivilosa, and a 
7-foot spe(‘imen killed in the |Missage of a house at Mombasa. 

The largi^st male w.»s 9-1 im*Iie.s{18804-502)and largest female 
was 97i inches (25524-159), Morogoro. Iloth Kilosa snakes were 
bright h af-grecn and nn<h‘r 6 feet. 

d'wo newly-hatched young with the umhilie/il cord st ill unhealed 
w’cre found on March 5th and 51st respectively, both at the 
.same spot. 

The one Kilosa specimen wliich was brought to me alive fed 
with avidityon dead rats; in fact, J think being neiwous of largo 
rats, mamhas prt'fer thmn death As with my Morogoi’o examples, 
it would not comimmce t(» feed if anyone was about, po.ssihly 
realising that it was at a disadvantage; however, by returning 
<|uietly I succeeded in watching it feeding, 

V J P B K I D .E. 

CaUSI:S RUOMPEATITS Liclit. 

BIgr, Cat, Snakes, iii. 1896, p. 467. 

Three exan^ples of the Rhombic Night Adder were taken in 
Nairobi and the Ngong Forest. 

During one week one of these adders swallowed a largish frog, 
three small toatls, and nine very small toads. On being chloro¬ 
formed a week later and its stomach exammeth all w’ere found to, 
have l)een completely digested except the feet of the frog. 
Another snake waa seen by me to take seven small toads one 
after the other, each about the size of a thimble. 

Causus REsiaiBs Peters. 

Blgr. Oit. Snakes, iii. 1896, p. 408. 

Two were taken at Luguo and Sagayo. 

The Luguo 8[.»ecimen, though on soil, was a beautiful 

grass-p-eeu; the Sagayo specimen, on the same kind of gn)imd, 
was the usual gi^eyish olive. Botli with the normal makings. 
Tlie fammr had 7 labials on tbe rig^t lip normal 6 on left; 
jtdbe iatfer 26 paira of jsubcaiiirlais. 
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Causus DEFiLiPPii Jan. 

Blgr. Cat. Snakes, iii. 1896, p. 469. 

A single specimen from Bagilo, IJliiguru Mtus. 

The largest of li) specimens coilected at Morogoro measured 
16| inches (2934-32); this series shows that the number of 
ventrals may range from 110 to 129. 

Causus licutensteini Jan. 

Blgr. Cat. Snakes, iii. 1896, p. 470. 

This specimen was one of nine collected on the Yiihi Hirer by 
Mr, H. J, Allen Turner and is now in the iS'airobi Museum, 
Typical specimens are olive-green in life and plumbeous or lead- 
colour when preserved ; the specimen under consi<leration agrees 
in every w’ay wdth the published description of C. 
except in the unusual maikings and number of ventrals; but 
typical specimens fiom the s.-une locality Lave also the same 
number. 

Head and body 200 mm.; tail 15 mm.; costals 15: ventrals 
158 ; caudals 17 ; labials G. 

General colour grey (brilliant leaf-green in life like Chlorcphis, 
but with a velvety tone—Tiiriierb Htad black. AVhiie lincj 
commencing at the first scale behind tJie last labial following the 
outline of the head passing along the edge of thesupraoculars just 
above the eyes, and 6ni.shing on the corresponding scale on the 
other side. Lower portion of all the upper labials and whole of the 
3rd china-white. An inverted V on nape, apex just reaciiing ta 
posterior border of parietals. Throat pure white with a hhvk X) 
corresponding to outline of thiojitand reaching to oi*al margin on 
the second labial only. Third and fourth gular scale^tfor ventrals) 
black, 5th and 6th white, 7th, 8th, and 9th black, lOtb and 11th 
white, remaining ventrals grey with faint white transverse bars 
on every 13th or 14th scale. Black Y-shaped markings along 
whole of dorsal surface at intervals of seven to nine scales ; nine 
very distinct white lateral marks corresponding to bars on the 
belly, the 10th just above vent forms a complete white ring three 
scales wide, white spot near tip of tail, white freckles on anterior 
part of black. 

Another specimen Mr. Turner tells me was quite black in life, 
similar to its preseived, colour; a blown stripe from the posterior 
border of the eye passes along the whole outer row of body scales; 
the only other marking is a transverse blown band four scales 
wideacross tJie back above the vent. Its formula is asfoUows:*— 
267 mm.; 26 mm.; 15 i. 144.20.6. 

Bm« AmtikAm (Merr.), 

Blgr. Cai Snakes, iii. 1896, p. 498. 

Buff Adders fxom Hairobl, Morngoro^ IKiloiaf. 
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Most were taken lying on paths, hut kouio in clearing or burning 
graiss. 

The largest males were 43.] and 402 inches from Tvilosa, the 
largest females 41] and 39 inches from Morogoj*o, ])ut none of 
these exceeded Catalogue dimensions. Tt is interesting to note 
tliat tlu* skin of lh(‘ largest when dried ineasure<l 52 in. 

Tlie coloration is extremely variable in East African Piiif 
Adders, which may be lemon-yellow, chocohac-brown.or biick-ied, 
(»r intermediate between these three main types. A young red<Hs]i 
Puff Adder cast its skin on !Nov. 7th and appeared in a ci’(‘am- 
and-brown skin ; exactly three months later, i,p, Feb. 9tlu he 
sloughed again. On 17.viii. 21, 1 made a coinpatisou of tw’o 
young local snakes, A nnr-hrown one had a black spot on the 
lateral portions of eacli 5th ventral scale approximately. The 
rcfldish viper, on Ihe other ha)jd, had the whole of the under¬ 
surface clieejuered with black like a Tessellated Snake. 

The smaller of the two males whose measurements are given 
abovo was most unusually coloured : the black V-shaped markings 
had a lighter outer edge of old gold: posteriorly there were 
i'(»(‘tangular patclics of the same coloiii*. Another snake fi-om 
Kipera which was driven out by tire from a w'oodlaiKW»f mniombo 
hush, and which harmonised mast wonderfully with the reddish 
soil and fallen brown and xellow’^ leaves, had the V-shaped 
markings vermilion, black, and cream, the rest of the hack being 
brown. 

Some small boys ir»fonned iiiO that two Puff Adders, which are 
known to thc3 Swahili as “ Moina or ‘‘ Pilipili/^ were mating in 
the scn iil) not far from wdiere I w'as. There "was only the male 
to be seen when 1 arrived, a very fine one, and it lay with hemi- 
])enes extruded perfectly motionless, nor did it niove when 
1 (juietly placed a forked stick on its neck, not till 1 picked it 
up did it commence to struggle, i^airing w^as taking place on 
Aug. 2()th, A female verv lieavy in young was killed on 

the Mpanira Adder had sw\allowed a largish bird wdioso quills 
were undigested, A younger specimen had an orthopl^ran in 
its stomach in addition to ayoungto^id. Toads {Bvfo regularise 
but more often rats (R, c. microdan), are their piincipal food; so 
many persons have kept and recorded the feeding habits of this 
species that there is no object in my doing so hero. 

Three notes on the effects of their bite may not be amiss. 
A fine conditioned male Buslibnck was picked up at Kilosa on 
26. iii, 21, There ivas a single puncture on one haiincli» and from 
the fluid condition of the blood and general hsemoiThage I should 
certainly say that the buck had laid upon (?) and been bitten by 
a Puff Adder that morning. 

When in the bathroom, my wife saw a rat entering by a hole 
which drains away the hath-water. When just of the hole, it 
struggled violently a» if to free itself, and she thought she saw a 
snake^s head and called to me that there was a sn^he there. The 
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lat^ njcanw liile, i an up to the wiiulow-j^i]! and entered a blind hole; 
by the time I reached the room, the lat had jumped to the waUi- 
stand and uas l}ing dead with bloo»l flowing from its left hind 
loot As Puff" Adders are very common here and Cobras raie, 
1 am fairly oeit.iin it was the formei. This occuned about 3 p.in., 
and I laid the mt by the hole, when, sine enough, it disippeaied 
at dusk, ns I supposed it would. 

Just befoie diu’k one evening 1 was passing the cases containing 
snakes when 1 saw that a 2-foot Pufi’ Addei bad loiccd its bead 
through <\ broken corner of tlie glass door. Tt could not get out 
finthei as it was too fat, nor could it withdraw itself owing to 
the tiiangular shape of the bead. Taking bold of its neck witli 
forefinger and thumb, 1 eased the belly scales past the glass 
w^ith the left hand, then, shifting my grip to the head, was piessing 
on the quadiate bones and was on the point of letting go wlu u 
the snake twisted loniid and drove its left fang down my thumi), 
scoring it so that it at once began to bleed. 1 imagine no \enom 
was libcrate<1, as I suflTered no serious consot(uences, though all 
precautions were immediately’* taken, my native )iel[>ti lancing 
and ligaturing my thumb, which was immeised in a solution (d‘ 
peimangauate so strong that it took all the skin off. I might 
add that I put a rat into this Puff Addei4 cage the following 
morning; the snake bit it, and the lat died very promptly and 
-was duly swallow ed Whilst wc w’ere in eiunp at Lumbo a nativ e 
died in hospital fioin a Puff Addei % bite, 

A very large jiercentage of Puff Addeis are infected with 
nematode worms, wdiicli 1 believe at times are the cause of death, 
thus Kilosji, 28. vii. 21—Young male adder found dead about 
fifteen feet from the kitchen door. Its stomach and intestines 
were very full of rat’s fur; in the tesopliagus were a large numlier 
of immature ascarjds which Dr. Baylis states arc probably Poly 
delphi^ quadricornis (Wedb), 

Kilosa, 19. vii. 21-^ne of my Puff Adders not having fed for 
four months and being obviously unwell, I kille<l it. Beneath 
the skin it had four nodules or fliattish lumps of flesh-1 ike substance 
al>out J inch long, g inch wide, and J or | inch thick; these united 
the skin with the spine so that the reptile could not be skinned. 
Another snake killed the same day had a Jnrge number of 
minute nematodes in the oesophagus which Dr. Baylis states are 
DiaphmocepJtalKs sp., and adds that the species is being described 
from other material by Daubeney under the name of D. ohliquus* 
Til another the viscera Vas teeming vvith P. quMricornk^ end 
there was also a tapeworm in the stomach. 

Bvm GABONiOA Bum. A Bibr. 

Blgr. Cat. Snakes, iii. 189$, p. i'dO. 

My aative collector ebofc « veiyflne •peciiaen iq jbbe VwiBttVew 
Jftns. ftad pKoaervi^ the ekih. I ejeacaiaod a eecond 
JEWuq Ki]wa, wbi4i i» on tbe "Baet Coast south of U»r es Mbmis. 
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Ateactah™ rostrata Guntil. 

Blgr. Cat. SnakoH, Hi, p. 514. 

♦Six spe(*irnon.s of tlie Snonted Burrowing Vipei* woro collected 
at iiumbo from August to October 1918, and a female at Kilosa 
in April 192^1 

All but one were females, and the largest of lliese measured 
24.j indies (014 + 8); a nialelmd 21, not 25, scales round mid-body. 

These snakes are surprisingly quick, and hen going to pick 
on(‘ up in a tent (it having been discoverer] by the moving of a 
box) it .sirnck at iny thninb. As I saw the snake lungo I was 
alsf) quick in witlalrawing and jnst felt a prick on the top of mv 
tliinnl), which at the lime happened to he protected witli some- 
horny skin ; no venom was visible. 
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44. Notes on East African Dinls (cliicHy no^tine; hahlts 
and <Mido-|)ara<itesj collected 1920-192)1. By Arthur 
Loveuidgk, F.E.S., C.M.Z.y. 


; It(‘ceivetl Auf^ust li, lV)23: lie.id No\c:nhcr C, lai-T. i 

Tho colloftion for which the bir«ls nioiitioued in this paper 
wi‘iv siiot consists of looH skins j’cprc><>nlii);^ 57 f)f tho 03 
families of Mist African birds, 311 of 3'J8 ^^enera and 701 s})Ocies. 
Only 150 cgirh were taken in tho p^ndod covered l)y tiiis paper. 

As }>efore’^‘, a few notes on some of the European Jingrants 
ha\a‘ been iniduded, Init with this exception simple recor<ls are 
av()i{led, < lion^h many rarities such as Coss^/pltn alhi<jnlaris llchw., 
s/i( 0 'pei tSheli.. and TurdimiH sticthjuld Rchw. were 

cojlectawl. 

Dr. Harterrt lias described the followinif sp;‘cies and races 
from th(‘ ]>resont material:— (^utupris Jove/'ifhjpi^ Ar'r:docichl(i 
Kn'tii<>\ikAn fJarurntris tardinata^ iniknijemU 

iild'fdrH. LhptlJiis uhujura, and Sf(,rirola torquata 

promhrua \ and Dr. Anthi'fpies loiqpiemarfl neplectn,^. 

My ijnitefnl th.anks are line to Dr. Hnrtert and Mr. Arthur 
(bxxlson for ^minir throuy:h a ^o’eat <h‘a} of tlie collection and 
m.ikin;;' the necessary determinations. To Dr, Baylis also for 
mnch kindiH'ss sliown in the identitication of the j)arasitic worms 
mentioned in the follo\vin«r paL^s. 

d'heonly localities oniside Tanganyika Territory referred to are 
Frere Town nnd Ahiirohi. As ditHcnIty may he found in locating 
some of the other plaot's (English and not German spelling of 
place-names is givCMi), I have arranged them according to their 
districts and as far ;ks [lossihle from east to w*est and south to 
north, /.«. w'orking from the {Central Uailway, 

Dar €$ iSalmhh JJistrict. —Dar es Salaam, Piigu. 

Morogaro DUtrwt,~-lld^i\(y^ Morogoro, Mkindo River, Wami 
River, IMkata River, Tindiga, Kimainha, Ilonga, Kipera, 
Madazini, Kilosa. 

Dodoma District, —Do<loiiia, Kilamatinde, Mahaka, Mbonoa, 
Ndogw'e, Sana, Mhnlu’s, Mdjengo’s, 

Ko^idoa-Trangi District, —Mtali’.s, Zengemgusn, XJsshora, UIngii. 

Tahora District, —Tabora, Izikisia, Ndala, Sim bo, Tambali^ 
Luguo, Wembere Flats. 

Mtoanza District, —Mwadira, Shanwa, Sagayo. 

I witnessed an interesting display of curiosity exhibited by 
birds at the sight of tortoises. A cage containing tortoises was 


s Lowidge, P, Z. B, ISSS, pp. 887-883: ** Kot<» on JSa«d Afiioati Birds ooUeeted 
1015-19.” 

t Hartort, Batl. Brit. Ornitb. Club, ilii. p. 40 \ x)iil p* 140; xliv. p. 8,1933. 
i Keamapa, Soad^rabdvttick (MiitlsoRifi»cb& Mon. xxx. p,l (1038). 
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placed on the path one afternoon at Nairobi, and the tortoises 
were trying to get out. Some forty birds collootod, an<l evinced 
the greatest interest, craning their necks this way and that and 
tittering cries. Twice a sunbird hovered close to the cage the 
better to observe. I noted ten species of birds tlircnigh the 
glasses, and they remained for half-an-hour, and only left because 
disturbed; therefore I had ample opportunity of w’atching them. 
The species represented were:— 

Neotavlnia MUniensis Shell. 

Farm alhiventris Shell. 

Seriuus icterus Vicdll. 

Serimts striolaivs a(pnis Reielun 

Passer (/riseus snahclicm Neiim. 

Plocms, reichenon i Fisch. 

Ploceus spehei Heugl. 

Cossypha Imtylini Hai ti. 

JMoptrorms fischeri Kchw. 

Coitus siriuUts kikv.ymnsis van 8om. 

N E C T A RI N 11) a: . 

ClNNVRIS SENEGALEXSIS IN-ESTIMATA Harter!. 

A nest containing two fresh eggs of tiie East African Purple- 
shouldered Red-breasted Black Sunbird wm blown down from a 
mango-ti’oe in which it had been built (Kilosa. 18. vii. 21), 

A nefit trvhich w’as being built Imst month in a rhodotiendron- 
bush, w’ilhin six feet of the verandah and seven feet from the 
ground, held two perfectly fresh eggs of a very pale colour to-day. 
Unfortunately in i-eplacing it T cracked one. The bird, howeveV, 
continues to sit on the remaining eggi She leaves it a great 
deal during the day, and on returning flies stmight into the nest 
from anothefi* bush thirty feet away; hitherto I have never seen 
her perched on the home busli (Kilosa, 27.xii. 21). 

Latterly J have seen the bird cling to the front of the nest 
before entering. Within the past few days the egg has Ijeen 
blown out of the nest! \Kilosa, 1. i. 22). 

A month after the egg was blown down, the nest itself suffered 
same fate. The bird is now sitting on her new nest fastened 
to the tip of a branch of a rubber-tree and about twelve feet from 
^he ground (Kilosa^ ^2. ii, 22). A nest containing young is sus¬ 
pended from the ti|i of a bmieh of a big tree (Kilosa, 1^. i. 23). 
A nest witli two fresh eggs (Ilonga, 19.iv. 23). 

OiNNVms LOTEttiBoifii Hartci’t. 

Buxing the month of May 1922 my native collector obtnined 
two adult males and two immature females of this species, lutherta 
Oidy {t 0 m a eingle male collected on 24vyL 2L Theae 

four 0 f 00 imem coi^e from Bagilo, Ulujjfuru Mtna.,, 
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Terntory. Sonjo adult feuiales wore afterwards obtaine<l; they 
are very similar to tlie male. As the immature jdamage has not 
been described, I do so here. 

ITpperside (dive-green, with slight bluish-giey iridescences 
becoming so pronounced on head as to form a smoky-blue crown ; 
tail-coverts yellowish-olive; nings blackish-brown ; outer ^\ebs 
of the primaries 'ivitli very narrow, inn(*r with wider olive- 
yellow outer edges; lessor and median upper wing coverts like 
back, longest like primaries; sides of bead like eiwMi; throat 
greyisli anteriorly, gretMiisb-yellow {»osteriorly and on forebi’oast; 
breast, abdomen, and under tail-coverts whitish-grey with yellow^ 
wash. 

Wing 54 mm. in this sjw*cimen, which is being presented to 
the Tring Museum; 5(1 mm. in second specimen in my owm 
collection; tail IhS luni. ; outer tail-feathers 28 inm. ; bill from 
forehead 21 mm.; tarsus 20 uiin. 


P A R I D .E . 

AnI’IIOSCOPUS CAROL! subsp, 

A nest of tlie IVndiiline Tit conbaining almost fiilly-fledged 
young was fouml in a tree about 20-25 feet from the ground. 
Tree of the maiomho type in scattered hush-country on a hillside 
(Kilosa, 27. xii. 20). 


M o T A c J L L 11 ) .E. 

Motacilla AGm.MP Dumont. 

A nest of the African Pied Wagtail (in the thatch of a hut) 
which held one egg on the 12th had three to-day (Simbo,. 
12.xi.21). 

A nest with three young several days old w’as found in a 
thatch, the young being fed on termites which were flighting 
strongly after recent rain (Ndala, 15. xi. 21), 

A bird was seen to leave nest in thatch containing one egg 
which had a fairly advanced embryo in it(Tabora, 18, xi. 21). 

Young ones were found in a nest in a thatch only eight feet 
from the ground a few days ago and flew to-day (Kilosa, 29. vii. 22). 

Yesterday being the first rainfall of the lesser rains, I examined 
the nest referred to in the last note, and was suri>rised to find the 
bird brooding three eggs in the old nest. The species is obviously 
double-brooded, I was particularly pleased, as the young were 
taken by a native from the last sitting, and I returned them 
amidst much clamour from the old birds, which show confidence 
by re-using the same nest (Kilosa, .18, xii. 22), Young standing 
up in nest (31. xii. 22). Nest empty (4. i, 23), Fresh nest built 
alongside but four inches from the <dd one. Bird pulling grass 
fl^m thatch to build with ^15. ii. 23). Three eggs in nest (early 
iii.23). 

ftioo, ZooL. Soc,—1823, No. UIX. 
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Frikgillid^. 

Emberiza flaviventris Sfceph. 

A nest oF the Yellow-breasted Bunting wAs found yesterdJiy j it 
<}ontfiined two eggs, ami is situated in a niaiorubo-bush five fetet 
from the ground. The third egg completing the clutch was laid 
to-day. iTie eggs are very similar to tliose of the English Bull¬ 
finch. The nest is built of dry grass-stalks lined with very fine 
roots or root-fibres; it is rather untidy and exposed. The bird 
is extraonlinarily wary, and will not approach the neSt when 
anyone is in the vicinity (Ivilosa, 24. xii, 20). 

Serinus sulpuuratus shelleyi Neum. 

Three eggs were found at Kabare on 11. i. 23. Tlie nest was 
made of fine rootlets and lined \Vith down from plants. Bird 
shot. 


P L O C E I D .E . 

Ur^GJXTITUS XtASSEXSIS Rchw. 

Two nests of the Kyassa Blue Waxbill, each with two egge 
(Kilosa, 5. ii. 21). jSTest and two eggs (11. iv. 21). Nest Aild flivf 
fresh eggs (30. v. 21). Two nests near house coniaih 
(19.iii. 21). Two more nests found; one the bird has not 
finished building and is still carrying grass; the other bird is 
sitting on a clutch of eggs (25. iii. 22). The bird which was 
building on the 2r)th has now four e^ga. The whiAt. il iMilIt 
in a lime-tree six feet from the ground^ merely re^ts otx 
bnifacHfes, and can be lifted off and replaced widiout disarraugiiig 
it; it it neatly lined With fowl feathers (5, iv. 22). 

Casually looking out of the railway-carriage wiridow at the 
tel^aph pbsfa (which are girders Set upright with a smooth 
stliwe Oh the w^tt and a concavity on the east), I was striich by 
the number of posts cari^ihg nests (presumably last year’s), and 
frdth thO tithe 1 ^sfcarteif counting till we reached the action, 
I bad cJOhtited 4T, whicn did nob include the remains Old 
nehts. It int^rest^d ine, as it showed, the adaptability of thje 
Stales to modehti cohditions, for they had seized on this site insithh 
nuttibhrS that t#6 out of three posts were occupied despite the 
ahtthdliit bush clhSe Anothet species <^f lYeaver (Pl&eem m,) 
had bne bOtth# ip selecting a snake^fif^ site, and a numlw 
of its n^s Iveh^ attached to thh wires midway between the postS^ 
thbh^n sd!h4 agaihSt theiQi Wt, not more than haif*a«»ddsSsn 
n#ts Or this icihd i^ere seen (Bugu, If. vi 22). 

in i 

yoptg {Kilo^ 
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P\TfelJA APRA CINERETGTJLA Cab. 

A nest- containing four fresh white eggs measuring 
16x12 mm. was foiin<l in a m«aiomliO'hnsh a})oiit seven feet from 
the ground ; tbe l>ird had just commenced sitting (Kilosa, 

2r>.iii. 21). 

DiNEMELIJA liOlJMl llcliw. 

Giant W^nivers were usually met witii in parties numbering 
tlireo to six individtials, of which ono nonld be in a tree (? on 
guard) and the others feeding on the ground. Tliey uei'e extra¬ 
ordinarily didiciilt of appi-oach. Tliey were seen building their 
huge* nests of 1\vig8 at UsshoiR (27.xi. 21), Ulugu (7. xi. 21), 
M>mherc (H.xi.21), Luguo (9. xi. 21). Tambali (10. xi. 21), 
Simbo (12. xi. 21). I hii\e not seen them elsewhere. 

ANAriiKCTES RlUiRICKPS SlUld. 

A 11 m 1-1 leaded VWavoi* flew from nest conf aining one fi*esh egg 
moyrsuring 20 x 14 mm. and of a uniform pale hlue colour. The 
nest was sitiuittHl at the extremity of ah acacia-thorn braheh 
overhanging the road, about ten feet from the ground. Som'e 
had already fallen in the district (Tamball, ll.xi. 21). 

A nest was found containing two very une<|ual-sized young in 
it (Izikisia, 1 (>. xi. 21). 


QrELEA SANGUlNlROSTRie INTERMEDIA Rclxw. 

From 4.30 to 0.30 p.in. a most extraordinary flight of Southern 
Manke^l Weaver-Punches took place; million.s of birds must have 
taken part, and J have never seen anything like it. They 
in a series of huge Hocks which had almost the appearance of 
smoke as each thinned and thickened in the undulating Bight. 
The intervals betw^een the flights were very small, so that tfierb 
\i*as practically one continuous stream of birds following the 
eburse of the river N.E. to S.W. to their sleeping places in the 
reed beds (?) of a large body of peHhanent wAter called nykhta’^ 
by the local natives {Bimbiti lliver; 18. x. 22). About 7 a.iii. wb 
were fortunate in wituesaihg part of the return flight; but it wiii 
a mere nothing compared tvlth thh evening flocks (14. x. 22). 


OottTlDife* 

OoRVUI-TUR AUBIOOLWS Lath. 

A pair of Whifce-iieefe«lfd UMie A ptmt outci^ Wa hay 

l^roaching a roeky kbpje wheib 4 was fcathd uhd^ ati hv^- 
voek ut ^ The Vohng tppearbd to h^¥b 

btiA th^ wae tie ef tliWiA (MhuluX 21); 

: A neit leuhd ih m iteeit ailuatbh tihM 

^syeirbanging rook on soiu4 Id# 
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markedly different eggs and a newly-hatohed young one (Mtali’s, 
22.x.2l\ 

1 visited the last-iiientione^l site a little earlier this year and 
found five eggs; the bird had only just comnieuced to sit. My 
collector obtained the egg.s by fastening his fez to n- withy and 
fishing tliem out one at a time, which lie accompli shod success¬ 
fully though in a very precarious position himself all the time 
(Mtairs, 9.x. 22). 


CoRVUS SCAPULATUS Daud. 

The nest of a While-bellied Raven was found in a bussu-palm 
about forty feet from the ground, the palm being in open bush- 
country. The nest, which was on a heavy base of twigs, had a 
lesser foundation of hark cord commonly used, and discarded, by 
porters. On this was a thick lining of goatV hair and a few ends 
of string. It contained four typical crow eggs measuring 
41x28 mm., much smaller than the ravens, which were 
50x33 mm. (Izikisia, 16. xi. 21). 

Nest at the top of a slender fir-like tree in the town conttiined 
three young. Nest was fully sixty feet from the ground (Kilosa, 
28. xi. 21). 

Building in a baobab at Pooma (4.x»22). Four uowly-finishecT 
nests in stunted trees growing from the rocks at Shanwa 
(21.x. 22), 


Dicrurid.®. 

Dicruhus afer lugubris Herapr* 

When collecting lepidoptem I caught a Black Drongo in my 
net; its stomach contained beetles (Frete Town, 29. vii. 20). 

Flushed a bird from its neat built in the fork of a branch of a 
low tree at a height of seven feet from the gnmnd. TTie nest 
was made of fibres and grasses fastened togethex* with spider-web 
but unlined. It held tlii’ee perfectly fresh eggs, one of which 
was misshaped with a protubernnoe at the lower pole. The 
ground-colour of these eggs was slightly pinkish, upon wliich were 
supetimpoeed browuish-red blotches, particularly thick around 
larger pole. I watched a male displaying a few days ago, rising 
and diving before the female which was sitting on a tree (Tamball, 
2LX.21). \ 

Laniijoak. 

ItANiOB CABAKisi Hartert, 

Nest built entirely of roptlete (coarser used for exteriot*^ finer 
for lining) measured 5x4| inches outside, 4 x3i inside^ and 

indies in dspth« Clutch cemdsted of three frm eggs mea¬ 
suring 26 X19 mm. Pale oUve gi;oan4-eoloai% with h}otcb^ of 
pui|dnsh»bir^ and brown iplmzped^nnil the liu*ger fkde| a ifetr 
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Lanius roLLURio Linn. 

A Hippoboscid (Olfersia sp.) was taken on a shrike at Kiinainba, 
3. iv. 23. Worms {Filaria 7iodtdosa lluil.) from a Dar es Salaam 
specimen, 24. i.lO. 

HaRPOLISSTES SE-NEGALl’S OIUEXTALIS Cab. 

The Coastal Lar^e BuRli-Shrike was nesting at Kilosa on 
5. i. 23. Full clut(!h of two eggs in a muiornbo-tree at a height of 
seven feet from the grouml. 

MaLACONOTUS POLIOCEPHALUS BnANCHOTI Stepll. 

A nest of tluf Brown-breasted Giant Shrike with tliree eggs 
was found by my collector (Kilosa, 1G. xii. 21). 

CJ A M r O P H A G I n .E . 

CuuACiNA Pfif TojiAWS Jjird. & Helby, 

A female Wbito-bellied Grey Cuckoo-Shrike, which is the first 
I have obtained in this district, had a nemaUMle(/Vi//6W();7^era sp.) 
in its stomach (l\ij)era, 8. ix. 22). Mr. Goodson notes that the 
wdng and general size is smaller and somewhat p«iler than in 
typical West African C, peclorulh, 

P Y C N O N O T I D -E . 

Pycnonotus TRICOLOR MiCRUs Oberli. 

A nest of the Ivilimanjaro Yellow-venteil Bulbul with two 
eggs in lime-tree seven feet fiom the ground ; bird sitting (Kilosa, 
III. xii. 22). Nest with thi’ee eggs in a thorn-busli six feet from 
the graund (Kilosa, 7. i. 23). 

I encountered some natives chewing the red berries of some 
wild fruit which was very gummy arnl had a nasty dry taste and 
which they called Onembo in Kinyatuni. I thought they wei*e 
eating this fruit and attempted to do so myself, but presently 
learned that they were on their way to trap birds, and tins con¬ 
stituted their bird-lime,'^ for, when chew’e<l, it becomes a very 
thick gam. This they smear on a fine threa<i stretched near the 
edge of the ^vaterdioles, which in this arid district are few and 
far between, and consequently much resorted to by birds, which 
collect to bathe and drink* 

In about two hours these men returned with some twenty 
bulbuls and a weaver, all of which thej had plucked, except for 
the heads which they had inserted through a string worn below 
tlse knee, tihe ni^ed bodies depending. mult was quite 
omamenl^, but they were destined to be eaten shortly* These 
men said the Dongerero (local name for this bulbul) got 
atnek when shaking the water froid their wings after bathing 
Lx*32). 

I was sitting beneath a tree when suddenlfi with loud crieib 
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:i, vory friiilitoned fell at my feet aiul coiunieucod to l^op 

anti .sciMndde :iway across a patch of open ground to some rank 
yrass iifty feet away. I ha<l to run to overfake it, and, wlien 
<^au<;lit, it was found to liave its left foot ami wing (irmly in tlu‘ 
grasp of a very fine leaf-insect {Zahalivs oplithalmicns Walk.) 
some three inches in length. The strong grip of the insect was 
astonishing, and cousidcralde diiriculty was experienced in dis¬ 
engaging it from the hulhul, which 1 then veleasud (Madizini, 
:k iii.23). 

PyeXONOTUS noDSOM sul'sp. 

A nest of tlio Moini)asa Yellow-v«ntc<l Ihillml containing two 
])artlv-incubate(i eggs was found on the inainland, Mombasa, on 
27. xii. 20. 

PllYLLASTREPHUS CAHAXIS1 STX'COSUS Kchw’. 

A nest containing two eggs was taken at Kahaioon I2.i. 23. 
It was composed of a. foundation of dry Sedges ami leave*^ and 
lined with very coarse rootlets. 


»S Y L V113) M . 

ErKMOMELA FLAVIVEXTIUS TAUm.NArA IJaitcil. 

A nest measuring GO X 40 mm. deep inside v-as composed of 
line fibres, grass, and raw cotton, lined with very line grass and a 
little cotton. It contained tvro w’bite eggs linoly speckled with 
black and purple spots, especially thick arouml the larger poles. 
They measured 15x10*5 mm. My collector shot lK)th f)aret»,t 
birds (the types) from the nest (Sagayo, 2. xi. 22), 

Cm'iooiiA NANA Fischer. 

The hen bird was shot from a nest of not vcr> definite shape 
loosely woven of dry grass, lined with finer gra.ss and much down 
of the Javan silk-cotton tree, or kapock as it is locally called. 
The three eggs measured 14x11 mm., and were white finely 
streaked and speckled all over with pale pink. TTiere were very 
small embryos in the eggs (Eilosa, 17, i. 22). 

Aceocepualus ohjseIiDis HartL? 

I Lave queried this, identification only as regards the nesting 
npte, as tlie nestiti^g bird was not shot, but appef^red to me to 
the ^jesser Great Reed-Warbler {A. griseldis), which I ^ad alrea4y 
ccjil^te^ at the spot on 12. u. 2l, but the Great Reed-Wfn'blfjr 
{A, arundpu^^m) ai^d tho Sedge-Warbler (A. ackceno^tmim) W'ei;o 
collected in th^ same sw*amp on 3. i. and 22. iv, 21 re^peet^vely. 

Twp pi;rple-blotoh^d eggs in n^st sospepd^d from icuy 
in a swamp. Bird sitting very close (3Lv, 21). Gap 
h^tc^pd (Kilosia, 1. vi. 21). 
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H I R U N D I N I U A5 . 

KiPARIA FULKU la III FFOILA Fiscli. llcIiW. 

A nest of the Jhown throated lloek-lVrMrtiii laiilt under tlie 
eH,ves of a luni^e eon1aiiie<l two very Inid on uliioh the 

bird was sitting on 17. li. 22. On 17. iii. 22 ti»t; ne.st was again 
examined and a elutch of two fre.^li eggs found and lakiai. On 
4 & 5 iv. 22 tl)e birds iiad )»ut one egg in tin* ne.'^t; this was left. 
On l.v. 22 tin* bir<l was again sitting on tlireo eggs measuring 
lOxBuun. While with brow'iiish or reddisii speck'n s ovei the 
wliolo surface, with a marked ttiukncy to grtaiping louinl tin* 
larger pole (Kilosa, l.v. 22). In iv.2.‘] the nest wn:^ examined 
several tiuu‘s and the birtl found to ];c sitting on a single 
infertile egg. 

IJ4KFNm) S3J1IH11 SMiriiii Leach. 

A Wire-tailed Swallow^s nest oontainin<r young under ea\es 
of my liouse (l.xii.20). After a night ami morning of hea\y 
rain T found a new lv-lledgid Wirc*dailt*tl Sw’a 1 low flap}»ing wearily 
on the ground. After a few ll(>ul^'^' ilrying in the house it was 
able to fly awfi}'( Lb iii. 21). 1 notice a pair of these swallows 

have neatly trimmed off the broken edge of a nest of H, puella 
ahi/ssinica wdiieh contained }oung in Jamiaiy and have laid two 
egg.s (27. iv. 22); this was the full clutch (28. iv. 22). Bird just 
I eguu t(» sit on clutch of three egg.s (31. iv. 23). Three nests each 
witli three >oniig ( Kilo.^a, G. v. 23). 

Of nests examined to-day <»n(^ was ready for e£?:gs, a second 
held three fresh eggs, a thiid three hanl Nit egg.s, two nests held 
newly-lmtched xuing, and onethiie fledglings almost ready to th 
(Frero Town, 30. v. 23). 

IIlKl NDO rUELLA AUYsSlNK A Gucr. 

Nortliern Stri])(»-)>r< asted Swallows nesting in hath-room; young 
fledged to-day (13. iii. 21). IVmmenced building on veiandah 
(26. xi.21), FVatbering nest ; each of the three adjacent houses 
has also a nest (2t).xii. 21). 1 saw one swallow' on entering nest 

break ofl’ the entrance tunnel, wbicb Inul but a poor base of atbicb- 
ip the enameHed ceiling-hoards (5. i. 22). As I v\as passing 
bppegtti the nest thvv^o-tjuarteis of an eggshell was ejected. I 
investigate^i two othgr nests, and found one to qontaiu 
vyhite ggg^ pmrkings, the other young (6. i. 22). 

ijrst heavy yain falling since tiio catastiophq of the Gth 
^et the swallows to wprk at repairing- the damage. It is 
ijc^^eresting to see the patchiness of the building umteiials, bpth 
and mud in glternatiug patches accoiding to the source 
^'henc^ fetched (10. i. 22). Another eggshell was found 
the nest p^eotioued on the Gth. These swallows are 
Imping n third, whicl^sopietimes succeeds m entering 
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A nestling found dead beneath this nest (18. i.22). The two 
remaining young ones found dead beneath nest this afternoon, 
^riiey ap})ear to have been dea*l some time; one had congealed 
blood ujxm its back. 1 surmise that they were killed by the 
swallow which entered the nest some days ago and caused such a 
commotion, and they have been thrown out of tiie nest by their 
parents (19. i. 22). 

About this time there was a fresh egg lying hrokon beneath 
nest (l.ii. 22). The tunned and anterior third of the nest have 
been broken down, so J have removed the re.st (M. xi. 22). 1 

revisited this house after an absence of st>ine six months and 
found that these p(»rsevering birds had rebuilt the nest, which had 
also fallen down again and again to judg(‘ by the debris beneath. 
Their efforts had at last hceu crowned with success, as I picked up 
a fledgling twenty feet away. It rested (|uietly on niy hand until 
its parents came sweeping around with encouraging cries, where¬ 
upon it flew for fifty yards with thciu flying around it all the 
time (31. xii. 22). 

There is another nest of this species in which, t])(^ tunnel 
having been hrokon ofl’, a pair of ISwifts {(]» affinis) built their 
feather and straw nest on to that of the swallows. My attention 
was drawn to this nest l:)y a pair of sparrows hangit\g to the 
outside and so'eaining! Beneath the nest w'ns a. freshly-bi'oken 
sparrow’s egg, and inside the nest Avas a boa swift Avith enlarged 
ovules, re.'idy to lay perhaps in a week’s time (5. v. 22). A month 
or so later a sAvift’s egg AA^as found broken beneath tliis nest. 
(Jontinual disputes hetAATcn the sparrows and the swifts take 
place. 

A Norf.hern Stripe-breasted Swallow was found sitting on two 
eggs (31.xii. 22). Another nest, A\’bich has hf^en a long time 
in building, hatched out young to-day (7. i. 23). 1'hese young 
Avhen distiu’])ed at night by a light make a noise not unlike that 
of a »Sfpiare-marked Toad, and most unbirdlike. x\nother nest; 
hatched eggshell found beneath (5. iii, 23). 

0 Y p s B L 11> A3 . 

Apus affixis Gray. 

As many scores of Si^uare-tailed White-rumped Swifts were 
flying about tlie boina and in and out of their nests, J examined 
dozen of the latter. They AA^ere all empty and, I believe, unlined 
(Kilosa, 4. vii. 22). A bioken egg lying beneath a nest may have 
been there for a couple of months whilst I have been away. 
Some natives drew rny attention to a swift caught in the web of a 
spider (JSfephila sp.) some three feet below the guttering and two 
feet from the Avail and fully thirty feet from the ground. The 
bird wa» perfectly helpless, spinning round nnd round in epaoe. 
On getting it down, its feet were found to be firmly bound to the 
body by the viscid web, and it was so wiapped in Avebbing that I 
thought it best to chloroform it. Male, Testes email (Kiloea, 
3t.^.xu. 22). , 
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Of t.hirlecn occ’upied iip.sts examined lf>-dav, two had one fresh 
egg n[)i(‘c*e, MiioHier fudd two fresli whilst a fourth had two 

hard-sat and a (iftli threo hard-sat The remaining eight 

held young in all stages. The parent birds all allowed themselves 
to he lifted oil’ tlndr nests. Fully nine of the nests iiad tlie nest 
of a Wire-tailed Swallow foi‘ a foumlation. Many other Jiests 
were empty (Fiore 'hown, 30. v. 123). 

(.’ A P It I M f L « I I) .K . 

OAPKfMrLGi's ra:uop.F>i:s miikidionams Ifartert. 

mfde Mediterranean Night jar was shot at Kilosa on 4. ii. 21, 
and a, female at Snna, Singida. on 27. ii. 22. 

OApjinrrLGi s I'ossiu Mt)ss umbk'T's Potevs, 

3\vo ei»g>» of the Mozamhiipie Nightjar were hrought to me bv 
luy (‘olleelor at Kilosa. 2d. xi. 20. Tiiey measured 28x20 mm. 
The one was addled, wliilst the other held a very small embryo. 


C O U A I I) .11. 

OuRA(^IAS (iARRi nUS OAKRVLrS Liiin. 

A fomaleof the Fur(*pean Roller wms sliot at Kilosn on Lit. 21. 
They woiv observed to bo very etnnmon in the Tabora I’district 
during Novtunlna* of the same year. Fairly oommon and feeding 
on grasslioppors at llonga, iii. 23. P.irasitie tuunatodes in stomach 
were in too po<»r condition for iletinite <letcrmination, but were 
]>o.ssil)ly sj). 

M E R O P T 1) .11 . 

MELirroiucAtius pr sillies mekidionalis Shar[)e, 

Two newly hat (*he<l young of tlie Little Southern Bee-eater 
were in a hole in tlie side of an ant bear burrow which was 
occupied at the time by a pair of porcupiues (Sagayo, 4, xi. 22), 

MeKOPS APTASTEll APIASTEll Linn. 

Shot several European Bee-eaters, wliich hav^e been numerous 
here for Uio past week or two. Their long Lail-feathers are just 
beginning to show (27, xii. 20). These birds are still liere; on 
several occasions during the pa.st fortniglit I have thought that 
tliey w^ere assembling for departure. They are in excellent 
plumage (5, The l^ee-eaters are still abundant here 

(Kilosa, 15 45 30. Hi. 21), 

Many seen flying (Luguo, 10. xi. 21). On my return I heard 
the bee-eaters almost daily last week (Kilosa, 26. xii, 21). Tlio 
bee-eaters are very busy with the millions of bee^ at the rubber 
blossoms (Kilo.sa, 6. i. 22). I heated the bee-eaters about a 
fortnight ago for the first time this year (Kilosa, 1 .ii. 23); still 
here (Kilosa, 1. iii, 23). I may add that M. nubicus^ persieua^ 
and supercilioms are all found here quite commonly. 



9|Q 


MR. A. lovbmdgb : notes on 


BuCEROTIDiE. 

JjURIIOCEROS .lAC^CSONI O.-Graiit. 

The Wazij^oor call Jackson's Hornbill “ K^\cnube.” vvlncli 
may be specific, as they call Ht/aunates Hondohomlo ” and 
Bucorvns “ Mkinpi.*’ They eat this Lophocerosi. Two males 
were shot at 12 p.tn. and p.in., and lludr stomachs contained 
large nninbers of black ants, other insects, and seeds of frnit. A 
female contained a stick insect, beetle elvtra, se«*d of the 
niziga tree,'- and frnit of the “ inkongo/’ A third male had in 
its stomach a stink-ant {PaltothprmH tarmduB 0» R black carabid, 
Hi^d both seeds and fruit like the female (Wami Kiver camps, 
27. viii.-“2.ix. 21). 


A n c E1) I s 11> .E. 

? HaECYON LEUCOCnrHAEUS CENiKALIS Neuui. 

A kingfisher left its bnnow in a bank at the bottom of a 
ravine. The nest>hole was just ten ftet fioiu the bottom of the 
water-course, which is now diy. In the nest-hoh* \N(‘ie two 
roundish white eggs approxiiiiatoh 25 mm. diametca* and on the 
point of hatching. Two examples of this species wore found 
d^pwned in n water-butt! (Kilosa, 18.xii.2t)). 


C XI 0 r L 1 D .E. 

CENTKprUS SUPEKCILIOSUS INTEil^ED|US Van SioiH. 

Caterpillars, grasshoppers and beetles, and two species of }>arn- 
sitic worms were found in the stp^u^oh of « female tlnckle-neokecl 
Coucal (Nairobi, ix. 19). 

OentI^ofus suPKgciLiostJS LOANU^ C. Grant. 

Wqyraii pi a fepiale were identified us J^exvaima 
17. viii. 20): Another coucal was heavily infected wiili lice. 
One of these birds was also found <lrowppd in tlie foainp bptt 
the kingfishers mentioned in a preceding paragraph, 

GUCUI-US PANORUS PU|.AIUS ^tPph. 

At fi |Lm. Yellow'-biOed Grey Cuckoo was calling in the thorn-: 
bush near caixip- lt.s note seemed to )ack the rich ringing sound 
it has in the spring-timo at home, but was unipistakable. 1 
answered it about twenty tipies, wliile rny poUector stalked n^nd 
shpt it—-a male in plpiiiage with large tester 

(7 x5 mm.). The stomach coidpnts were too tnturated to Ibe 
recognizable expecting for long caterpiUnr l^airs (^^p^eragusn,. 
1, 3 {:b 21), Ifapy cuckoos flying (Lugup, K\ xi. 21), Two ^en at 
dose <]jmirter8 (Krpet^, 22. ii. 
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C A r 1 T t) ^ I D .i:. 

LyIUUS ALBICAl’DA ALBlf'AUDA 81iell. 

Two Black-billed White Barbct iiGstlinijs \vei<* foniid in a holq 
in the bnnJv.s of iJie (drv) Sliiiniyu JBver at Sa^^*n^l on H. 22. 


P1 f 11) a: . 

('AMroniiniA spp. 

My attcnthni wnF attiactcd ])y the noise made ]>y two \t»ung 
w'oodpeekcrs in a knol-liole f>f a thorn-tree in opeii tluan- 
bnsh countrv. The young were pr:ictically Hedged and making 
a hi.ssing sound ; tlie nest-hole was only tuo feet from tlu* ground 
(Mtalis. 21.X.2I). 

Birds of unother species, called “ Kinente” in Kinyaturu, were 
seen feeding tlndr young in a nest hole which they had made* in 
a branch some thirty feet from tlie ground. Both sptcies had 
re<bhea<le<l males and tliis species a black-headeal ft male (Ml«a.oa. 
29.i\.22). 


C O h V M B l n .£ . 

Tin:K(»N delalandei c.’KAnti van Sorn. 

A new' worm (Ancaridlit /(tHciata 3b»y}is) was found in the 
oo-ty]ie specimen of the C’oastal (becn-tailgd Green Pigctui shot 
at I)ar-es-8alaain, 7.xi. 18, 

STKErrurKLIA SEMriC.R^VAXA SEiiriOK<,VUATA Rupp. 

A nest containing two eggs remarkably difl’eient in size. Oiur 
measured 3bx23inm,. the other .‘12x24 mm. Both slightly 
incubate*] (Kilosa, 22, \ i. 21). 


P 8 1T T A 0 I l> AS . 

Agapurkis rKEBOKATUs Kclnv. 

Pour white egg« of the Yellow-bipasted Love-Bird measuiiug 
22 X 17 mm. were taken from a hole in a baohalvtree at l^Iuhaka, 
l>o<;loiua, on 17. iv. 22. 


8Taioii>,4. 

XlfTO AEBA AFP1NI8 Blytll. 

A “ nest ” of the African Barn-Owl was found beneath the 
galvanized sheets forming the roof of a house; the bird gained 
admission through a small ventilating bole. Two fresh egga 
measuring 40 X 31 mm. were found on a huge accumulation of 
{>eUeis whieh muatly disintegrated. Besides the very com¬ 
mon local rats (£« ratiM ahmndrinus and M. c^ticha microdmi} 
there were the remaiini of a shrew {QroMura Some 
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of the skulls were in very fine condition, beautifully cleaned 
(20. V. 21). The lien bird was transferred to an aviary, where she 
laid an egg the following day, but instead of laying it in a big 
box of pellets provided, she dropped it on the floor presumably, 
for it was smashed (Kilosa, 21. v. 21). 

A young owl, unable to fly, was picked up in the grass close to 
this house the fallowing year, on 31. vii. 22. Of fifteen parasites 
from the stomach of this species Dr. Daylis wiites that these 
worms are Habrouema sp., ** probah)}' ‘ ASpiroptera ^ penihamatu 
Molin, although this is said to belong to a diflerent genus from 
lIahro7%ema'' 


B u B o N ID Ai ,. 

Orus LErcoTis ? geanti Kollibay. 

Three White-faced Scops Owls, apparently birds of the year, 
d d $ 1 were flushed from a tboi’ii-tree in fairly close thorn- 
scrub. Each bail the remains of a single dark-coloured rat in itjs 
stomach (Mtali’s, 19. x. 21). 

Glaucidium perlatum Vieilh 

A Pearly Owl had a large VA c. mia'odon in its stomach (Kilosa, 
26. vii. 21). 

OliAUCTDlUM CAPEN8E SCHEFFLEKT Keuni. 

A female with very enlarged ovules sitting in a thorn-tree in 
bright sunshine, its stomach contained n imile gecko (Ljfuo- 
dactylus picAiiraius) and a grasshoj.)per. This is the bird r.lmt 
makes a i^culiar bubbling note ju.st before dusk (Wami Kiver, 
3. ix.21). 


Bubo lacibus Temm. 

1 was shown an empty ten-gallon petrol drum in which a 
Milky Eagle-Owl had nested in the fork of a rubber-tree only 
eight feet from the ground and fifty yards from the house. Tlie 
one end of the drum had been filled in with plaited grass to induce 
bees to hive in it. On October 1st the Rev. R. Banks flushed an 
owl from it, and found the tiest contained two large white eggs. 
To-day there was a brolcen shell on the ground showing faint 
traces of inculjation ; the other was missing—^probably taken by 
a native (Kilauiatinde, 5.x. 21). 

Bubo AFEtCANus aekicanus Temm. 

A Lesser Grey Eagle-Owl banged against the mosquito gauee 
which encloses the verandah. Was it trying to take some insect 
which was coming to the light, and itself misjudged tlie distance? 
1 ehot it, and on, examining the stomach found it to contain 
haJf^-do^ beetle elytra and one cricket (Kilosa, IBAn iiy, 
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F A L C U N J D a: . 

Falco RUFicoLLis Swuins. 

A male Keel-necked Falcon shot at 8 a.m. was fonml to have 
the remains of a mouse and the leg of a grasshopper in its stomach 
(Izikisia, 16. xi. 21). 

Falco sitjjhitko sdbbdteo Linn. 

Hohhy Hawks are veiy common liere just now, their coming 
synchroiiizitig with the arrival of the rains. A female shot 
to-day had its stomach very full of termites (Simho, 14. xi.21). 

Cer< iineis Tixxt:NcuLi:s TixxrxcrLUS Linn. 

Tlie European Kestrel is very numerous here. In tlio stoimich 
of one were parasitii^ nemat(»des which Dr. Baylis says are 
referalilc to Acunvia {Dispharyux) sp., possibly A, (/>. i 
vaijimtht (Violin) (Morogoio, 24. i. 18). 

Oeuchxkis nacmakxi Fleisch. 

A [>air of Lesser Kestrels were killed witli one shot. I'he 
stomach of the female was distended witli Idaek ants, whilst there 
were vei'v few in that of the male. 8 a.m. (Izikisia, 10. xi. 21). 

Elaxi's c.ERrLEI'S De^sf. 

My collector found a pair of Black-«houldcre<l Kites building 
at Tindiga in June 1920, but on his revisiting the place in July 
found tJjat the tree had l^een cut down by local natives with a 
view to destroying the nest; t>vo eggs w^ere lying sinashe<l upon 
the ground. Lice (Philopterus sp.) Nvere found on a specimen 
shot at Kairohi. 

MiLVCS MKIKAXS PARASITI S Daud. 

Ketiirning to camp long after thirk, probably between 7 and 
7.30 p.m., my attention was atti-acted by a huge llight of birds 
which pitssei) low over our heads with much noise and whistling 
cries, and commenced settling in a baobab-tree some tvro hundred 
yards behind me. They w^ere coming from an easterly or south¬ 
easterly direction, and there must have been quite thi-ee hundred 
of them. Having no idea what they were, I sighted two against 
the sky and killed four with one shot. The stomachs contained 
(i.) a scai*ab and a great many small grasshopper, (ii.) a single 
giusshopper, two gmsshoppei^, (iv.) empty. I visited this 
tree again to see if it might be the nightly rendezvous of all the 
local kites for roosting purposes, but there were none to be seen 
(&^yo, 27. X. 22). 

A great mitiiy kites are about the camp, and to*day one was 
picked up in an exhausted state adth the skinned body ot a mouse 
(thrown out by the skinners} fixed to both upper and loa^ei^ 
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raaiidibles. An examination of its claws showed that there was 
but oup (the third in each case) on each foot. Tlie other toes 
were stumps showing the metataisal bones worn through, as if 
the bird had fretjuently tried to seize things with them. The 
loss of the claws was not of recent date. 1 kept the bihl for 
twelve hours, but it seemed unable to feed, and in so low a sbite 
that r killed it and had the skin preserved (SagayO, 31.x. 22). 

J was informed that one of these kites wfis building in a {>alm- 
tree at l)ar es Salaam in November (Dar es Salaam, 3,xii. 1:^2). 

An Unstriped Grass-Rat (.4. a. nenmanni) was found in the 
stomach of a male, shot to-day (Mtalis, 20.x. 21). 

Two species of worms were found in the stomach of one kite, 
viz. (i.) hliotjentiB longtcirrhosns (Fuhrm.) and (ii.) Vhoanotainia 
mfitJidihuliim var, poly orchis Klaptoez(?) (Morogoro, 23. i. 18). 

Hiera>^f.tus waulberoi Sand. 

A single example of Wahlherg’.s Rrown Eagle was collected by 
the hoy, who stated that he shot it when feeding on insects 
on the ground. It was a male and its stomaeii found to be 
distended u ith thousand.^ of large yellow iinta yOainponOim Sp., 
I think) ( Kilosa, 4. ii. 21). 

in a great nest on the top of a high tree oh the banks of the 
(dry) Shimiyu River was found a downy nestling (.31. x. 22), 
This was removed on the 9tli of November, and grev\' very slowly 
thongli it fed well. On 25. xii. 22 1 found that one of its legs 
was l)roken, and not knit properly, owing to some carelessness 
on the part of the native in whose chtirge it was during my 
absence. A carious thing was that I never saw the parent bird 
near the nest, even though I slept in a neighkmring tree one 
night and visited it at the first streak of dawn. Another day 1 
posted my collector to watch, and he said that he saw the 
bird circling in the sky above, but it did not approach (Bagayo 
and Kilo.sa). 

Spizaetu^i BEtLrooistjk Baud. 

An immature male of the Martial ISagle, measuring two 
feet nine inches from beak to tip of claws, and with a wthg 
expanse of six feet six ;ncbcs, killed a vulture {N. vwnmdhm) 
after a fight lasting half kn hour W'hich was witnessed 
Capt. Turnley, who subsequently shot the j&agle. On examinine 
its stomach I found it to contain the foot of a dove or pigedh atiq 
its stomach, On opening this second stomach I found seeds and 
a ttunlber of small white bi^ds (Kilosa, 5. viii 21). 

SuXOENUkfiXtrS SPItOGASTllR Bp. 

Just as I shot a Hartebeest this bird came filing ovBrheadi 
and alighted in a tree ciim by. Its atnmadi edntained 
minable rodeht tetmim sltld 4 singie nmxmtode 
(i&A*)} (Kiperai B; iau 22)* 
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BuTEO AUG0R Biipp. 

A male Augur Biizy^ard shot ou a rock had a largo black nit 
(J. tenehrosas ?) in its stomach (Mtali s, 19. x. 21), Another male 
shot in a tree had a,ii Unstriped Grass-llat {^^1. a. neumanni) in 
its stomach and in its crop a lizard {Eremias spekii) (Ndala, 
15.xi.21), 

Two iie\vly-tle<lged young were shown me by a native child 
who was about to cat them. 1 saw a nest in a thorn-tree among 
the? rocks, but it was empty, llic natives say that the buzzards 
nesi her(" every year (Mtab’s, 19. x. 21). A nest was seen in a 
tree leaning out over the edge of a r(X?ky krantz. collector 

shot- tlie hen hir«l and look (he eggs, which ’svere <|nite fresh and 
measured 52 X 02 inni. They were white wdih brown smudges 
and ret iculations, most ly at the lower poh*, but also extending 
towards (lie up^xu* ptde (Sliaiiwa, 23. x. 22). 

^iKUEItAX CAXOUrS METABATEK Heugl. 

An iminatuie male Xoithern Chanting Hawk with t%vo lizards 
[E. api’kii) in stomach (Ulugu, 7.xi.2l). An adult male with a 
pregn!>n(. lizar<l (Atjaitia aincollis'l)^ grasshoppers, and many 
parasitic nemato<les, which were not preserved, in its stomacn 
(Xdala, 15. xi. 21). 

Meueuax POUOl'TKRrs Cab. 

A nest containing a single nearly-fledged young of the White- 
rumiuMl Chantiug Hawk was ]>uilt in a tree growing fi-onl a 
fissnve in the rocks. Its plumage was strikingly different fi*ODi 
the adult, d’he hack plumage is nearly hhicrk; it has a central 
gnlar streak, hut the lower breast shows signs of barring like 
the adult. When first seen it was being fe<l on an agama 
lizanl by its jiarent, but it soon took to feeding itself on semps of 
meat cut up small (Shanvva, 24. x. 22). The stomach of another 
specimen shot at Mwadim contained an agama and grasshoppers 
(19.x. 22). 

CiucAi-Vris FAScioi*ATU.s Gray. 

The Banded Harrier-Eagle is, 1 believe, a somewhat scarce 
bird ; in the stomach of a male shot tt>-day there Mreri& rbiiiliihft of 
a rat {R. c. mitrodo^i) and the sciiles df a lizard, appiiroritly thbse 
of M^bnia striatu (Mkihdd Kiver, 8.ix. 21); 

CktckMn mmuMm VMll. 

A female Brown Harrier-Eagle had snake scales in its stomach 
(Mtaira, 19.x* 21). 

KktjntAtm 

Ihe ^mach (^nlbiiW of a Mawlr, shdi f 

'•^ere a ^rhil (Tmkrimd imikiij mi t Ivesliwater purf^sli 
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which (? the same one) I had encountered on the path at 4 p.m. 
yesterday (Kilosa, 19. ii. 21). A male had the skull and fur of a 
shrew {Crocidura Jiaveecens) with many orthopteran i*enniins and 
a few parasitic nematodes (Kilosa, 26. iv. 22). A very younj^ 
Spotted 'Wood-Snake {Fhiloihayimm semivariegaitis) and grass¬ 
hoppers comprised the stomach contents of anotlier male 
(Kimamlm, 7.iv. 23). Yet another male shot at 5 p.m, had a 
galeodes, a large locust, two praying irmntids, and other insect 
remains. It had also two parasitic nGiiiatcdes, identified by 
Dr. Baylis as Phi/mlopie'ra acidicaiida Molin (Kilofca, 6. v. 21). 

Astur ? roLYZONoiDEs Smith. 

A female with ovules somewhat enlarged. In stomach, the 
fur and feet of a rodent that looked like Mm hdla (Wami lUver, 
9.ix.21). 

POLYBORIDES TVPICUS Smith. 

Salimu shot a female Bare-faced "Whistling Hawk in imma¬ 
ture and interesting plumage. The primaries and two of the 
secondaries in each wing W’cre brown, and tlicre were quite a 
number of light brown feathers among the inner wdng-coverts. 
The bare skin around the eje was light yellowy the base of the 
bill betw’een lores pink, the hill itself black. Eyes black. Legs 
yellow. In its stomach was an adult li7.ard {Zonnrus tropido^- 
siernwn) (Kipera, 5. viii. 22). 

Circus macrourus Gniel. 

A Grey Harrier infested wdth lice and in its stomach 
were nemato.les(/*Aysai5q;;t<?'ra Valuta Bud.) (Morogoro, 28.ii, 18). 

VULTUBIDJE. 

Neorosyrtes monachus Temm. 

A worm (Thelazia depream Baylis, 1920) was taken from the 
eye of a Brown Vulture. 

I 

Thesskiornis jRTHioricA Lath. 

Just after sunset some fifty Bacred Ibises esame flying across 
the plains to roost in A, big tree overhanging from the rooksi 
The tree is also occupied by a score or more CorviiB ampidatm 
and probably as many MUvue a. pwta^iom (Sbanwa, 20. 22). 

HaGISDASHU HAGE0ASH Lath. 

My collector shot a female Great Glossy Ibis with a perfectly 
formed and colouml egg in its ovidnefe. This egg .meaenred 
61X 46 and was slightly greenish-white in gmnnd-ci^nr, 
blotched, or hee-vil^ smudged with t told lUy 
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boy to return and senrch the neighbourliood thoroughly for a 
nest, and this he succeeded in Hading in a tree growing froui 
a fissure in the rock-face about 20 ft. from the ground. It was 
very difficult of acjcess, and was eventually reached by coming 
down the fissure in the rock-face, which only a native with hare 
feet could negotiate. He then removed his putties and, tying them 
together, lowere<i them to me. I tied a net on to these, and the 
two eggs were safely lowered one by one. They measured 55 X 42 
and 61 x42 mm. (Blmnwa, 21.x. 22). 

A male which was shot from a flock of three had the seed of 
a rubber-tree and a peculiar looking dipterous larva in its 
stomach ( Kipera, 5. viii 22). 


P L.iTA LE I D.E. 

PlATALEA LEUCUUODIA LEUCORODIA LillU. 

The European Spoonbill was shot at Kilosa on 4. iv. 21, and its 
stomach contained the head of a large dragonfly (dwaa? sp.) 
and the plastron parts of a big beetle (? Copris sp.) together 
with a little green stuff. Its intestines were teeming with 
tapeworms {Cydorchida omalwiici'iatrola (Wedl.)). 

Platalea alba Scop. 

An African 8f>oonl)ill was shot at Bagayo on 8, xi. 22 by my 
collector. 


A u D E I D AC. 

Mesopuoyx iNTEHMEmns BttACUYRHYNCuus Brehm, 

The stomach of a female Bhort-billc<l White Hex*on contained 
a frog and no [airasites (Kilosa, 28. vi. 21). 

Aedeola raua>idiss Scop. 

The stomach of a Buti-backed Heron held insect remains and 
three nematodes ideutitied as Coninicm^m miorooephahm (Hud.) 
(Kilosa, 29. vL 21). 

Ardea purpurea purpurea linn* 

The stomacli of a male Purple Heron contained a house-rat 
(i2. f. iUemndrm^s)^ eeyeral small fibh> and a diagoufly with 
black bands on its transpaient wtngf* Parasitic nematodes were 
ContrwHBoum mieroe^phalum (Hod.) (Kilosai 11. vii. 21). 

Ardea oinsrra oxkseba Xinn* 

• ^ 

A mule of the Snrop«a>n Qtvy Heron was sbob at Kilosa on 
6. vii. 21, A female ai SojiaTo on 7. xi. 22. The latter was i^ot 
at 2 a,tB, when it w»e fidtmg in a ^1 of the Shimiyu Biver.. 

, Pboo. Zpot. 6O0.<^122S, Ko. LX 60 
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BuTOMDBS ATRICAPILLl Afsol. 

Two eggs of the Green-backed Heron of a uniform pale green 
colour and measuring 34x28 mm. were brought me from a 
swamp by my collector. They were blowable, but had under¬ 
gone considerable incubation (Kilosa, 5. vii,21). 

In the stomach of a specimen were worms identified as 
Hyimnolspis sp. (near to H, tmilcUeralis (Rud.)); in the intestines 
of the same bird was another nematc^e— C<yiUraocBCum micro* 
cephcUum (Bud.) (Morogoro, 15. i. 18). 

S c o P ID 

Scopus umbretta bannebmanni Grant. 

The East African Hammer-head is known to the Wazigoor as 

Mzeringee,” the Wahehe as “Mgetu/* the Wanyimwezi as 
** Mgenyi.” A cock bird, shot while flying overhea^l this 
morning, had a frog and a shrimp and a number of parasitic 
nematodes (ContraojBcum microcephcdum (Bud.)) in its stomach 
(Mkata Biver, 25, viii. 21). 

A nest was found in the fork of a tree leaning over a lagoon 
which was 200 yards long but rapidly drying u}). The nest held 
four young within a week of being fledged, and they throve in 
Ciiptivity for six months, but died when transferred to B('gent's 
Park. They would probably have died if left in the nest, as the 
suiTOunding ground was swarming with soldien^nts intent on 
destroying every living thing; many were already on the trunk 
of the tree (Mkata, near Station, 14. ix. 21). 

OXCONIID JB. 

Abdimu abdimi Licht. 

The Purple Storks always appear with the first rains, and are 
therefore known to many trills of natives as the Rain-birds.” 
They have a peculiar way of circling in the air like a column of 
smoke, more particularly just before sunset. The stomach of a 
i|nale examini^ contained centipede, grasshoppers, cockchafer, 
and three other species of beetles (Simbo-Ndala Road, 14. xi, 21). 
A great flock appeared at Sagayo camp during the first week in 
November 1922. 

Ephippiobhynchus SEN^AZiSNSXS Shaw. 

A male shot at Tindiga measured 6 feet 4 inches from tip of 
beak to tip of longest toe^iaw and 8 feet 5 inches across the 
wings; the two fl^eshy lappets di^nding from the base of the 
lower bill are bright lemon-yellow, not ** bright crimson ” as 
stated by Stork ana Sclater . 

I also saw Saddle-billed Storks at Eilamatinde and Eipera, but 
it is a soaroe bird and goes singly or in pairs. 

e stalk A SsUtsri ^IWiiaalScatk Ahic%’vo1.iv4R.eilitk»7« , 



BAST AFBIOAX filllDS, 


m 


ANASi'OMt;s LAMBLLiaBRUs Temm. 

The stomachs of a pair of Open-billed Ibis shot here contained 
some hard muscle-like lumps of matter, apparently from shell¬ 
fish. No parasites were observed (Kilosa, 2. iv. 21). 

A N A TI D 

Sarkidiornis melaxotus africanus Hartl. 

The Knob-billed Goose is very common here. An immature 
female shot to-day had down still mixed with its fejitheis. In 
the stomach and crop there was a large quantity of maize (Kilosa, 
30. V.21). 

C O L Y M B I D .E. 

PODICEPS RUFICOLLI8 CAPEN8I8 Salvod. 

The following notes on the nidiOcation of the Cape Grebe were 
all made on a small swamp or accumulation of temporary water 
wliich forms after the big rains and lasts about three months :— 

Found a floating nest containing two dirty-white eggs 
(14. iv.21). Revisited the nest at 5 p.m. on the 15th when 
there were three eggs, and agfiin to-day when there were six. 
The hen bird appeared flapping about in the water in an attempt 
to decoy us away. Not far away I found another nest with four 
eggs (18. iv. 21). The bird, which laid four eggs and whose nest 
1 robbed, laid a fifth egg yesterday on a few partly-submerged 
reeds which it had collected together for the purpose some fifty 
feet from the abandoned nest. To-day it laid its sixth egg in 
the deserted nest of another bird. The full clutch would appear 
to be six eggs (20, iv. 21). 

A new nest with two eggs (22. iv. 21); five in this nest, and one 
of them partly incubated (25.iv.21). A fourth nest found con- 
tiuniug two eggs (25. iv. 21). The fourth nest lield seven eggs, 
some freoh, some incubated. Shot wdiat I thought to be the hen 
bird, but she had a pure-white egg in the oviduct measuring 
36x24 mm. and two enlarged ovules in the ovary. The 
colour ” of this egg compared with the brown reed-stained ones 
in the nest was very striking (3. v. 21). 

Revisited the swai^ for the first time since 3.v.21* One 
nest held two eggs. Two pairs of birds were swimming about 
with their young; their conduct was now very dififerent; pre¬ 
viously they had only splashed and dived to decoy one away, 
now tney showed themsmves boldly* From time to time one of 
the birds would utter a shan> whistling note, and having thus 
attracted attention, would dive with a splash; after a few 
moments the head would appear some distwce off, and the cry 
would be repeated to lead one away fiom the young* ^ese 
were entirely black, showin|; no rufomi whatever; broken bits of 
shell were left in the nest from whmice fdiey came. It was a 
pretty spectacle to watch the old ones taking the young lor rides 
on tlmr backs, thmmivm ssmi^^tubmeifed (30^ v* 21). 

60 ^. ' 
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The nest, which held two eggs yesterday, had only one in it 
to-day, the other having hatched out, as was evidenced by the 
bits of shell left. The remaining egg had been carefully covered 
with grass, as is the custom with all but deserted eggs (31. v. 21). 
This egg still in the nest; another nest was found also with two 
eggs, uncovered and obviously deserted, as they had never been 
covered, being only stained on the lower surface. They were 
very fresh however (Kilosa., 1. vi. 21), 

Two species of worms were found in the specimen shot, viz, 
(1) DifBGocesiua aspera (Mehlis) and (2) Uymmolepia sp. 

B ALLIDA5. 

Gallinttla cnnoROPtJS bbacuyi>t£KA Brehm. 

Three nests of the African Moorhen were found built in 
clumps of grass or reeds in deep water. The first had two eggs 
on22. vi. 21, the second two eggs on 6. viii, 21, the third five 
eggs on the same date. Like the Common Moorhen's eggs, these 
show considerable variation in size, averaging about 41 X 3()inm.; 
the coloration is also identical with that of the English eggs 
and, like them, varies^ a good deal even in the same clutch, 
(Eilosa, V, d.). 

Gallinttla ? angulata 8und* 

A single egg of the ].iesser African Moorhen, measuring 
43x31 mm., [Mile in colour with fine frecklings more like a 
coot’s egg (Kilosa, 22. vi. 21). 

P E ABIANin^, 

Numida ooeonata rbichknowi O.-Grant. 

Five eggs of Reichenow’s IJelmet>ed Guinea-fowl measuring 
4B X Sfi mm. were taken at Suna in February 1922 by my native 
collector. 

Nitmida mitrata Pall. 

The Coast Guinea-fowl is extraordinarily abundant between 
Mkata and the Wami lUver and at many other places in the 
Morogoro District. I ha^ve killed five with one shot, and a native 
killed eight with two on just outside the house (Kilosa, 

4. viii. 22). Lice Mjob.) Were taken on a 

Kilosa bird on Il.iiL 1921. 


PAHlOAi. 

pHTLLomos AFftioANtre OmeU 

Bits d qmirtz and gra4s seeds in t^e sl^maoh d a male 
4«eana with large teMei shot (his day (Kil^ % 
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Micro?ARRA capensis Smith. 

I shot a Pigmy Jacana fi-om a flock of three seen on the 
swamp; its stomach contained insects; ovules large as if the 
breediug*time is near (Kilosa, 1. vL 21). 

Ch AEADRIIDiE, 

RniNOPTILtTS CINCTXJS CXNCTU8 Heugl. 

A native brought me a Three-handed Courser cock which 
he snared as it returned to an egg which he had found buried in 
sand with only the top showing; the egg was well incul)ated. 
Heads of soldier-ants were found in the stomach of a female 
(Zengentgusu, 3. & 1. xi. 22). 

Buriiinus capensis capensis Licht. 

A yonng Cape Spotted Stone-Curlew in down was brought me 
(Mdjengo’s, 24. x. 21). 


Strothionid^, 

STRirrnio camelits massaicus Neum. 

As we were making camp a hen ostrich \i'as to be seen some 
two hundred yards away cAsually feeding in the stiihhle of a 
luealio-field. Later I met it a mile away and carefully stalked it 
(without a gun). After I got within fifty yards my self-gratula- 
(ion melted away, and when I was within twenty yards I felt 
sure the bird had some history. I enquired of an old man at a 
neighbouring kraal, and he told roe that it had been in the neigh- 
]>ourhood for a year past, and was supposed to have stmyed from 
a mission at Itigi (twelve miles away) where some had been 
reareil. It lived all alone in the bush and came daily to tho 
shambns to fee<l or be fed. It will come if you call it,” said he, 
and picking up an old maize cob from the ground, he held it out 
and (sailed as one might call chickens, when, sure enough, the bird 
came running, hut halted ten feet away on seeing that the object 
proffered was not edible. The old man said it would feed from 
one’s hand if matama was lield out to it(MlK>noa, 29. ix. 22J, 



P. Z. S. 1923, LOVCRIDGC, PU I. 



Norr»»ao C MiHer Johrt & Q«fti«t»»on I*** 

TESTUDO PROCTER>e. sp,n. 

(natural %\zt of type which i# n^ adult) 




John Balo.Sons A O«n»«ls*on. L> 




HOTES on east APRICAN TOBTOiaiN, 


923 


45. Notes on East African Tortoises collected 1921-192.% 
with the description of a now species of Soft Land 
Tortoise. By Arthur LovEBioaK, (J.M.Z.S., F.E.S. 

(Pktes I. & II.*) 

[Received Anguet 14,1923: Bead November 6,1928.] 

The hundred tortoifiee dealt with in these notes were all taken 
in Tanganyika Territory (formerly German East Africa) by my 
native collectors; not more than half-a-dozon were found by 
myself. They represent three of the four families known to 
inhabit Eastern Eijuatoria. 

For the convenience of other herpetologists a key to the species 
recoitled from this region has been added to these notes. It is 
largely adapted from keys in Dr. Boulenger^s ‘Catalogue of 
Clielonia in the British Museum/ 1889, with the recently 
describe<l species incorporated. 

Taking them from Efist to West, the localities mentioned in 
the following pages are 

Morogoro DistricL —Turi&ni, Mkata liiver, Uliya, Myombo, 
Ulniha, Go<legode, 

Dodoma Dutrict, —Pwaga, Kidenge, Ikikiiyu, Dodoma, Kis- 
saki, Kilamatinde, MV^noa, Hingida, Mdjengo’e, 

Kofidoa^/rangi DistricU —Mtali’s, Zengeragiisu, Dlugu. 

Tahora District, —Tabora, Bimbo, Tambali, Luguo, Wembere. 

Mwanza District, —Banga, Bagayo. 

My thanks are due to Miss Joan B. Procter, F.Z.B., for advice 
and suggestions and the use of material in her charge, whilst 
wi iting up niy field-notes. 1 have named the new species of soft- 
shelled land tortoise after her as some acknowledgnmnt of her 
careful researches into the morphology and relationshi][)8 of the 
strange group to whicli it belongs. 

I am also indebted to Sir John Bland-Sutton for his gift of X-ray 
phot<^ of the ty[)e which illustrate this paper and to Mr. Norman 
0. Miller, F.E.B., for making the water-colour drawing wbicb 
forms the plate aocompanying this article. Mr. Miller was 
staying with me at the time of the tortoise^s decease and spared 
time from liis work on the Ortfaoptera to mske this sketch 
for me* 

Mr. Stanley Hirst haa stao kindly named the few ticks found 
upon the toi^ises. intmsting to note that the four 

sj^es Testudinidn, though cmntng from three widely sepa¬ 
rated loealitieSi all bore tlie same tick, which I have never found 
on any other reptdes or mammals* 

u tor ef the eee rsss 833* 
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TESTITBINII) JK. 

OiNiXTS belltana Grny. 

Blgr. Cat. Chelonians, 1889, p. 143. 

More than fifteen specimens from Twriana, Mknta Eiver> 
XJliya, Myombo, Kilosa, Ikikuyu, Pwnga, Godegode, and Simbo. 

Bell’s Hinged Tortoise is very common at Kilosa, both on 
the swampy grasslands of the lower ground and on piths in tlie 
maiombo bush on the hillsides. They can live in water for days 
without drowning, apparently resting on the surface without 
effort. I was given one by an Indian who had dropped it doMrii 
a well two days before, whore it was when I found it, none the 
worse for its experience. 

In the Kilosa sub-district, where the country is of the open 
maiombo-bushtype with rank grass growing between the bushes, 
the shells are much deeper than in the rock-strewn or dense 
thornbush country such as Pwaga, where the thornbush covers 
many miles with a thick and impenetrable mat; locks were 
found in the valleys and scattered here and there upon the lull- 
sides, but those 1 came aci‘ 0 «%s did not seem to afford much cover 
for tortoises. The single Bell’s Tortoise taken at Pvviiga was 
very worn and depressed, ns if it continually pushed its way 
beneath boulders. The Ikikuyu country is of a similar type to 
*• that at Pwaga, though there are moro open, sandy, thornbush 
stretches on the low ground; the single specimen from this place 
was also depressed hut not worn, the markings being distinct. 
Those from Simbo—similar country to Ikikuyu though a hundred 
miles or more west—were also worn and depressed, as has been 
remaiked on elsewhere. 


IiOcalit\ . 

Lentil. 

Brosdth. 

l>cptb. 


Kilosa. 

. 190 mm. 

125 mm. 

90 mm. 

47*5 per cent. 

Pwaga. 

. 166 „ 

107 

67 „ 

84-6 „ 

Ikikuyu .. 

. 160 „ 

96 „ 

50 „ 

88-4 „ 

Simbo. 

. 148 „ 

96 „ 

67 „ 

S3 5 

,, ..... 

. 146 „ 

96 „ 

67 „ 

SV>-4 „ 


My metliod of taking the depth was by placing the animal on 
its side between two blocks. Miss Procter measured with 
callipers at a given point, and as a depression in tlie plastron is 
frequent, our depths, a|jd consequently depth per cent., ore dif- 
ferrent, though both wngrK serve equally well to emphasise the 
deprea^ type of Cimx^ inhabiting thombudi country* 

The largest male (?) measured 190x125x90 mm. deept 
largest female 186x120x80 mm. The smejleat was 

taken at IBiya on l$.iu 21, and measured 60 X 40 x 26 mm. It 
is somewhat abnormal in that it has twelve instead ot eleven 
marginals on either side. 

On two occasions I have found several seem of I^esser Stink 
Ants (P(idte%mis in the t^cteise enelosnre wonying 
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the reptiles. On the 23rd inst. two Bells Tortoises were on 
their backs, and this morning another. This is either done in 
desperation or as a means of defence (24. ii. 22). Nevertheless, 
two were dead yesterday; the two which I hacl found on their 
backs, 1 believe (Kilosa, 26. ii. 22). 

Though there was plenty of grass in their enclosure one of the 
tortoises was found to l)e eating hard maize corn ; it would pick 
up one in its jaws five or six times and drop it, then apparently 
swallowed it whole. Another was found nosing a large yellow 
cai'penter bee {Xylacopa nigrita) and was munching something 
at the time. One of the hind legs of the l)ee was missing, and 
tl)e insect itself was very freshly dead, having probably fallen 
from the beams above. I watched the tortoise return again an<l 
again to tlie bee, but it never bit it. One knows the preference 
of the Oreek Tortoise for yellow flowers sncb as dandelions and 
buttercups. Is it possible tluvt anything of a yellow colour attuicts 
tortoises ? 

\ To judge by some of the damaged shells on tortoises which 
have been brought me, these creatures c»m sustain very severe 
injuries to the carafmce and the latter heal up. 

It is the rule rather than the exception at Kilosa for Bell’s 
Tortoises to carry some half-dozen ticks {Amllyomma war- 
mm'eum Koch), each adhering to the fleshy {M>rtious of the hinge 
of their shells, 

Testuix) pardalis Bell. 

Blgr. Cat. Ohelonians, 1889, p. 160. 

Thirty-three specimens were collected from Pwaga, Mbonoa, 
Singida, Mdjengo’s, Mtalis, Zengeragusu, Ulugu, Tabora, Siml)o, 
Tatnbali, Luguo, W 0 ml)ere, Sanga, Bagayo, 

The Leopard Tortoise is frequently found in grassy steppe 
country where there are scattered bushes, but it is also commonly 
met with on kopjes, and often at a surprising height, as in the 
case of one whose skeleton was found between two sloping rocks 
at the very top of what was practically a mountain. One wondered 
how many years it had taken to reach the summit, seeing that 
the mountain was largely composed of piled-up boulders; this 
ailventurous individual would appear to have met its death by 
sliding down the smooth sloping rock and being unable to 
clamber up again (Htali’s, 9* x. 22). 

At Pwaga, where 1 was only camped for one afternoon, a local 
native bmught (in addition to the d^ressed and worn O. bellmna 
already referred to) no fewer than nve Leopard Tortoises whose 
depth of shell wee in no way less ^an those inhabiting grassy 
savannahs, here they were m the same dense thorn-scrub 

as (X htUisma* The range Of sizes Was so varied that they are 
worth quoting. Tlie largest tortoise was a male; the otbeie 
would Uppear to he all femsloa. (1) 250x150 mm.|,(2) 130 x 
$6 (8) 8&x«S <4) ?0xffH Ihm.,(5) 47 x 40 mm. 

The ihrgest male mmmmi $12 k 210 mm# broad. 
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Pairing took place daily during the rains (December to 
January) amongst specimens in captivity. The process of egg- 
laying was witnessed on 21.V.22, and the following notes were 
made at the time :~ 

“The tortoise enclosure measures 20x20 feet, two sides are 
high walls supporting the grass roof, the other sides are netted 
in. On visiting this enclosure at 6.15 p.m. I observed a tortoise 
busily digging with its hind legs. The selected site was the angle 
formed by wall and wire netting and a post which carried the 
latter. The hole was about six inches from both wall and 
netting. 

“ The ground was very hard, but she had already excavated to 
a depth of about two inches in a rough circle of about four inches 
in diameter. Digging was accomplished by insei-ting one hind 
foot which was scraped round and brought up with a very small 
quantity of soil on it, which often fell l>ack into the hole at the 
last moment. Nothing like the quantity was lost that might 
have been, however, had not the tortoise discharged a quantity of 
urine from time to time, which resulted in binding the light 
powdeiy soil and caking it to her feet. Both hind feet were 
used alternately for digging, with occasional pauses betvreen 
changing them. 

‘ “ At 5.30 p.m. she began to undercut the aides all round by 
a turning movement of the foot so that the claws cut deeply into 
the sides of the hole in a semicircle; the back part, as far 1 could 
836, was not much afiected. 

“ At 5.50 p.m. the hole was approximately four inches deep 
and retained its original diameter. The urine was pot dis¬ 
charged as at first but continued to drip fairly regularly and 
almost continuously. By treading with hes: feet the soil was well 
puddled, and yet again and again the caked soil would fall from 
her foot just at the moment when she was clearing the brink of 
the crater, and thus rendered her work much more laborious. 

“ At 6 p.m. she scooped round and round the hole, which now 
measured almost five inches in depth. 

“ At 6.30 p.m. darkness f^l, and an acetylene lamp was 
brought. 

“At 7.12 p.m. the first egg was laid in,a membrane whicli 
lowered it quite easil}*’ and gently to the bottom of the hole. 

“ At 7.14.60 p.m. the second egg slid slowly down the mem¬ 
brane which connects the first egg witlx the mother. Yet it 
did not fall on the first egg but lies alongside of it. 

“ At 7.15.80 she put her right hind foot down and pushed eggs 
slightly to one side causing them to grind one against the pther; 
we therdTore felt and found them to be perfectly hslrd-shciled 
when laid. 

“ 7.17 JO third egg laid. 

“ 749«10 fourth egg kid. 

“ 7.21 pitt her left hind Igg dewh and felt agonnd^ a J^tli egg 
as laid about this time. " , 

“ 7.28 a sixth was laid* ' # 
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7.22.50 put her right hind log down and moved all eggs from 
the centre of hole to beneath the ledge of undercut. 

** 7,24,10 seventh egg laid, which appeared to be slightly 
smaller than its predecessors. I have omitted to mention that 
she raised herself slightly before depositing each egg. 

‘‘7.25 p.ra. put down her right foot and pushed the eggs 
about quite forcibly till they lay in a semicircle, three-quarters 
of each egg being in the undercut. 

“ 7.26.10 put down her left foot. 

“ 7.27 put down her right foot. 

‘‘ 7.27.50 put down her left foot. It now bet^ame obvious 
that she was scraping down the sides of the crater, using her feet 
alternately. 

“ 8 p.m. She now commenced a very definite treading move¬ 
ment with the object of pounding the soil. The action was very 
mechanical, and she dug two little pits with her hind feet to find 
sufficient earth to cover the eggs rather than utilise the earth 
already excavated which lay scattered al>out. 

“ Not once during three hours had she faced about to examine 
the result of her labours or inspect her own eggs, which she had 
burled without ever seeing. I was so struck by the mechanical 
nature of the proceeding that I picked her up and removed her 
a couple of feet away from the hole and on hard ground. There 
she continued trampling away without interruption—it was a 
sorry spectacle to see so much misplaced energy.^' 

1 replaced her over the original site and left her to trample 
it to her heart’s content. In the morning she was resting 
motionless on the spot and remained so till I left at 9 a.m,, how 
much longer I do not know. The next evening she returned and 
slept on the spot, and I noticed she did so many times, probably 
every night. 

I had removed the fifth egg before she filled in the hole, and 
this measured 35 x 32'5 mm. The shell was exceedingly hard, 
thin, and brittle, and took half an hour to drill. The albumen 
was turgid, coming forth in lumps. The yolk was an unpleasant 
ochre, very different from that of a fresh fowl egg. 

On the 12th of June I made a bote to the effect that, in addition 
to sleeping on the spot where her eggs were hidden, she relieves 
herself and makes her droppings on the site frequently, if not 
daily. I sent her away about the end of the month. 

On July 8th it occurred to me that it might require her assist¬ 
ance for the young to escape from the nest,” as the surface of 
the ground al^ve them had set as bard as cement. I therefore 
dug dovm to the eggs and found the top of the uppermost only 
2| inches below the surface. They bad not hatclied, so 1 left 
them till 21. viii.22, three months from time of laying and 
then dug tibem all up. They had not developed embiyos (so 
1 obhclud<^ that th^ were infertile), nor had they decompoi^d 
heynn^ a idight smgl!. 

In no fewek* than iix the localitiee mentioned for this species. 
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remains^ generally of half*grown individuals, were found. One 
at Mbonoa had definitely been killed by a bejxst of prey or a man. 
The local natives (Watatum) stated that they did not eat them, 
but this 'Was probably untrue, as they ate agania lizards, raU, 
and other creatures. 

The tick {AmUyomma motarnwrmm Koch) was found on a 
Pwaga specimen. 


Testudo lovbridgii Blgr. 

Blgr. 0. R. Acad. Sci. Paris, 1920, t. 170, p. 264. 

Love. Jour. E. A, & Uganda Nat. Hist. Soc. 1921, p. 60. 

Procter, Proc. Zool. Soc. 1922, pp. 483-526. 

Thirty-six specimens from Dodoma and Tabora; remarks on 
the habits of those have already been published as an appendix 
to Miss Procter’s paper. A dozen of these tortoises escaped at 
Kilosa, and it will be interesting to observe if they survive the 
numerous carnivora without having any rock shelters under 
which they can seek refuge. 

No ticks were ever found on wild specimens, the sandy soil of 
their habitat being unfavourable to these pests. A tortoise 
which escaped at Kilosa picked up a tick {Jimhlyommia mar- 
moreum Koch) within twenty-four hours. 

TjKSTUDo PEOCTiBRas, sp. n. (PI. I., II.) 

'i Two specimens from Ikikuyu and Kidenge in Dodoma Dis¬ 
trict. The localities are about a hundred mites east of Dodoma, 
the type-locality of loveridgii. Ikikuyu, which is to be c5on- 
sider^ the type-locality of idle present species, lies some fifty 
miles south of Igulwe (Qulwe) station on the Centtal Railway. 
The countty is difierent from that of Dodoma in that there are 
no essentially rocky kopjes, though thmre are small hills with 
fairly numerous scattered boulders. 

Within a mile of the spot where this specimen was found 
there are precipitous cli^ topping the mountains, and the 
slopes below are lioulder-strewn and clothed with a dense thorn- 
bush tfiicket which is almost imfienetmbia The more levd 
country at the foot wa^ doubtless, similarly covereil at on# time 
but is new sandy thmtd>ush steppe, amongst whose bushes tli# 
native-owned herds of cattle end goats wander. It was here 
that the tortCise was found editing a mushroom at 6 a.m. 

Superficially it is very similar to T, lomidgii^ but difibf# in 
the following points:— 

(i.) Greater degree of ossification of tlm l>o»y eaoskdeton, 
{^rticulerly the carapace (th# diamond-sbsj^sid 
ti#n of th# nlastrou is similar to thifit of It 

(iL) Greater dep^ of nihidi in ptnpoiiion 

fat#i|dt|i w^hi^h he best shown J; 
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Species. 

Lnifrth 

llrcHiUh. j 

j Depth. 

Whereabouts. 


ill uim. 

Him. 

jMjr cent. 

turn. 1 

percent. 


T. lomHdgii .. 

85 

77 

90-5 

19 

28 

Tring MiiKeum. 

T, froeUra ... 

85 

72 

84*5 

1_ 

40 

_ 

47 

Dritish Mu$»enm. 


In the large series of 1\ loveri&jd ejiauiuieil by Miss 
Procter the greatest depth per cent, of any specimen 
was 33'4 mm., and that was of the youngest example 
only 42 mm. long. The depth per cent, decreases 
with age, as has been shown by Miss Procter, 

(iii.) Presence of a strong vertebral keel on all live scutes. 

(iv.) Reversion of the marginals, which are turned up so that 
their outer edge forms an obtuse angle witli their inner 
edge and in some an almost cup-like depression. 

(v.) Coloration.—The centre of each scale is dark sepia, 
almost black, surrounded by a broad yellow margin; the 
star-like radiations of T. loverid^jii are absent. 

Owing to its immaturity it is impossible to say definitely that 
it might not he referable to the genus Cinixys^ as the char?<.cter 
istic hinge of the carapace in that genus is not develoi>ed in 
young individiials. I am confident that it is correctly assigned 
to the genus To$ivdo* <7. heUimia was taken at Ikikuyu on the 
same day €ts T, procUrce^ and though depressed the ossification is 
fully developed. T, tomieri, it may be remembered, was origin¬ 
ally mistaken for a pathological phase of C. bdliana by Tomier 
T. procterm I consitler to be one stage nearer the typical box 
tortoises than T, tomieri. 

Sex ?. Half-grown. 

Type-locality. Ikikuvu* Dodoma Dist., Tanganyika Territory, 
12.ii.23, 

This specimen was kept alive for three months in captivity, 
bat uxifortunately died, and decomposition had set in when it 
was found. The reptile was immediately preserved, but in poor 
condition. It has t^en presented to the British Museum. 

The second specimen was found beside a small stone at the foot 
of a rock-strewn, scrub-covered mountain (Mt. Hundugula) at 
Kideuge. It was so young that I hesitate to refer it definitely 
to this species, excepting on the grounds of locality, as it was 
not twenty miles from Ikikuyu, It measured 40 x 37 x 17 mm, 
(greatest length, breadth, and depth of shell), and was taken back 
to Kilosst, Where it was left in ewrge of a native who lost it in 
ctSaning oat the vivartam. So rarely are these creatures met 
with that the loco} chief said that during the thirty years of his 
tw^denea be had never heard of a tortoise being found in the 
heii^bmirheo^^ 

A tMk mamctwm Koch) was on the type^ 

a EdhSiliafs limb Oit^ 
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OHELONZD JE. 

Ohelone hybas linn. 

Blgr. Cat. Chel. 1889, p. 180. 

A carapace was obtained from fishermen at Bar es Snlanm in 
1922 ; these turtles are caught fairly frequently. A live one was 
seen alongside the ship in Tanga Harbour (27. v. 23); it thrust 
its head out of the water close alongside us, and could be seen 
to advantage as it swam about. 

Peloi[ei>i;sii>.s. 

Pelusios NiGBiGAKS (Donnd.). 

Blgr. Cat. Chel. 1889, p. 195. 

Three specimens from the Iluaha, Kilosa, and Kissaki in 
Bodoma District. These were adult, Jialf-grown, and immature 
respectively, the smallest measuring 47 x 40 x 18 mm. 

Pelombbusa oaleata (Schoepff). 

Blgr. Cat. Chel. 1889, p. 197. 

Ten specimens from Bodoma, Mahaka, Kilamatindo, Mtali’s, 
and Luguo. 

Of these the largest male weighed 2 lbs. and measured 200 x 
135 X 68 mm., the largest female 142 x 112 x 29 mm., and a very 
-young one from Mahaka on 10. iii. 22, measured 49 x 39 x 18 mm. 

After two heavy rainstorms on the two preceding days, which 
heralded the advent of the rainy season, a P. gaha^ was found 
at 8.15 a.m. busily engaged in trying to dig itsdf into the middle 
of a sandy road. The rains had doubtless distiiirbed it and 
caused it to wander. (Mtali’s, 20, x. 21),* 

My wife reported having seen a Lesser Stink Ant (Poiteikyrmn 
tar8atus\ which had fallen into the water-tank, by one of 

these tortoises. This is remarkable, as the ant has a formidable 
sting, as well as good jaws and a protective smell. We therefore 
experimentally introduced three more, which were taken without 
hesitation by the tortoises, who snapped them in half. The head 
and thorax were first crunched up and then the abdomen picked 
up and eaten. Grasshoppers and spiders were also taken, one of 
the latter being warningly coloured in black and yellow. 

A Key to the Tobtoises or Tanganyika Tekbxtoby, Kenya 
O ijatiONY, AND Uganda. 

Synopsis of the Families^ 

I. Shell covered with epidermal, horny thielde. 

A. Pectoral shields of plastron in contact with the margituilB. 


1. Flaatral shields 11 or 18 .... 

2. Plastralahields 12 as intergular i^ros^t.... PXl^MSatnainjs. 

B* Pectoral shields widely seimrated from the ntarsinale; 

limlw|ttddle*s]iaiH«d, with two claws.... 

U. Shtil without ^htermol shields .. < 
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Testudinid^. 

Two genera. 

Synopsia of the Genera, 


Posterior portion of cnrapaco hinged, movable iii adult . Cmiayn. 

Posterior portion of carapace immovable. Testudo, 


ClNIXYS. 

Bell, Tr. Linn. Soc. xv. p. 398 (1827); Blgr. Cat. Ohel. p. 140 
(1889). 

One species. 

1. CiNiXYs BELLIANA Gray. Bell’s Hinged Tortoise. 

Blgr. i. c. p. 143. 

Tanganyika Territory, Kenya Colony, Uganda. 

Testudo. 

Teatndo, part., Linn. S. N. i. p. 350 (1766); Blgr. Oat. Ohel. 


p. 149 (1889). 

Four species. 

Synopsis of the Species. 

1. Shell deep, boidihe...... parddlig, 

11. Shell depreaaed, yielda to alight preeaure. 

A, Vertebral shields heeled. •proeterm 

13. Vertebi-al shielda not keeled. 

1. Narrower. Breadth of plastron three-quarters the length in 

the type. tomieri. 

2. Broader. Breadth of plastron groator than length in young 

to 13/16th8 in adult. loveridpii. 


1. Testudo pardalus Bell. Leopard Tortoise. 

Blgr. t. c. p. 160. 

Tanganyika Territory, Kenya Colony, Uganda. 

2. Testudo procttbrai Loveridge, Keeled Soft-sholled Tortois • 
Love., present paper* 

Tanganyika Territory. 

3. Testudo tornieri Siebenrock. Tornier’s Tortoise. 

Sieb. S.B. Ak. Wiss. Wien, vol. cxii. p. 443, 1903* 

Tanganyika Territory, Kenya Colony. 

4. Testudo LOVERiDon Boulenger. Soft-shelled Land Tortoise. 
Blgr. Comptea Bend. Acad* Sci* t* 170, p. 264, 1920* 
Tanganyika Territory, 

*Bsii01tRDU81BJi:. 


Two goneipa* 
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S^nopaia of tlis Genera. 

Me^o])! wtra extending right across the plasfcion, front lohe of 

]>ln>iron movable m the adult SternothmrM 

Mesoplastia small and lateral, front lobo of plastron without 

hinge til adult . JPe/oiaedaea. 


Stebnothasrls. 

Sternothcarua^ part., Bell, Zool. Jour. n. p. 305 (1825); Blgr. 
Cat. Chel. p. 191 (1889). 

Throe speciee. {S. sinuatus and *9. mgnoana doubtfully dis¬ 
tinct and dilHcuit of deteimination.) 

I Beak notched mesially. aith a v©iy flight, obtuse eunp on ancb 
aide of the notch , interoibital width ronhidirably less than the 
longitudinal suture between the fiontal shields 8ht>uatu$, 

II. Beak neither hooked nor hicaspid. front il suture not or but 
slightly exceeding the a idth ot the interoi bital space 

A. The length of the outei border of the pectoral shields equals 

that of the hunieial nigneans. 

B. The length of the outer liorder of the pectoral is much less 

than that of the humernl, and does not exixhid the length of 

the inner boidei ol the lattei shield d0rhwHU$, 

1. SrEBNornuEEUs sinuatus (Smith). Suuth’g Water Ton tome. 
Blgr. 1 . 0 . p. 194. 

Tanganyika Teiritoiy, Kenya Colony, Uganda. 

2. Sternothjebus nigricans (Donnd.). Black. Water Tortoise. 
Blgr. 1 0 . p. 195. 

Tanganyika Territory, Kenya Colony, Uganda. 

3. Stbenoth^bus DEBBiANUs (Gray). Derby^s Water Tortoise, 
Blgr. t, 0 . p. 195. 

Uganda. 

. pRIiOMBnuSA. 

Wagl, Sjst. Amph, p. 136 (1830); Blgr. Oat. Choi p. 197 
(1889). 

One species. 

1. Pelomedusa OAidSATA (Schoepf!). 

Blgr. f. e. p. 197. 

Tanganyika Territo^) Kenya Colony, Uganda. 


Ohmloniojb. 


Two gmemrn 

Syn^im of 0ia 

CosUii flbyds in Ibiiir pairs « .. 

Postal ikyda m tvs or mere pmri ..... 


.Mf. ^ 
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Ohelonb. 

Cltdonia^ part,, Brongn. Bull. Hoc. Philom. ii, p. 89 (1800). 
Ckehm Blgr. Oat. Chel. p. 180 (1889). 

Two species. 

Syitopais of tJis Species, 

Campaoe antCArinato in youtig. Limbs usaally with a single claw. . mydait. 
Carapace tricai mate m young. Limb-i usually with a double claw .. xmbricata, 

1. Chelone mydas (Linn.). Green Turtle. 

Blgr. t, c. p. 186. 

Tanganyika Territory, Kenya Colony. 

2. Chblone imbricata (Linn.). Hawksbill Turtle. 

Blgr. t, e, p. 183. 

Tanganyika Territory, Kenya Colony. 

Thalassoohelys. 

Fitz. Ann. Wien. Mus. i. p. 121 (1835); Blgr. Cat. Chel. p. 184 
(1889). 

One species. 

1. Thalassooublys oaretta (Linn.). Loggerhead Turtle. 
Tanganyika Temtory, Kenya Colony. 

T R I O N Y C H I D ,E. 

One genus. (JJyoloderma in neighbouring teiTitories.) 

Trionyic. 

Trionyx^ part., Qeoftr. Ann. Mus. xiv. p, 1 (1809); Blgr. Cat. 
Chel. p. 242 (1889). 

1. TaioNYE xaiUNQUXs (Forskal). Freshwater Soft-Tortoise. 

Victoria Nvanza. 

EXPLANATION OP THE PLATES, 

Platb I. 

Type of T. jprocfM, sp. from a water-ooloor drawing made after death. 
Vwm n. 

Type of T. preefera^ ep. a., dorsal a&d ventral views from X«ray photographs. 


Bun, 2o<n. 8oo.*>-1928, Ko. LXX. 


61 
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4<). Notes on East. African Lizards collected 1920--1923, 
with the Dcscrijjtion of two now Races of Atjama 
lionoius Bl^rr. liy Authuu Lovekidoe, F.E.S., C.M.Z.S. 

[Received October 3,1923; llc^ud November 0,1923.] 

The following notes are based on a collection of lizards and 
chamoleoris collected l)y the writer during six jiionths in Kenya 
Colony (formerly British East Africa) and two and a half years 
in Tanganyika Territory (late Cerinan East Africa). 

Representatives of all the families of E»ist Africa n Lizards wcire 
again collected (with the exception of Anelytropidaj), more than 
half the genera and a little more than one-third of the species. 


The munhers arc distributed as follows: 

Tamil}/, Genera, 

SpeHet, 

No. of 
Speeiment, 

Oeckonidae. 

. 4 

11 

92 

Agamida) .. 

. 1 

5 

128 

Zonuridee . 

. 1 

1 

2 

Varan idas . 

. 1 

2 

7 

Ain[)bisbamidte. 

. 1 

1 

2 

Laceitida; . 

. 5 

7 

249 

(lerrhosauridte . 

. 1 

2 

4 

Scincidje . 

. 4 

12 

119 

Cham (cleoutid se ... 

. 1 

7 

42 


Total... 645 


Of the forty-eight species, however, no less than seventeen 
were collected by the writer fur the first time and of these two 
were iiudescribed. Particular attention is directed to such 
rarities a.s Po/chydaciylus botih^igeri, Geocedamvs modesUis, Algi^ 
routes aUmi, Mainiia irregularisy M(thuia obstiy and Melanoseps 
ater var. lougieauda, Severnl of these species have only been 
known from the types hitherto. 

Taking them from east to west and south to north, the prin¬ 
cipal localities mentioned in the following pages are:— 

Kenya Coja)Ny. 

Kilindini, Mombasa Is., Frere Town, Voi, Nairobi, Eldoret, 
Kisiunu, Karungu Bay* 

Tanganyika Tebeitoby. 

Dost es Salami DistricL —Dar es Salaam, 

Moragaro />»«lr4Ci?.-r-BagiIo, Mt. Kirui, Mkindo Eiver, 
Wami River, Mkata River, Itonga, Kimamba Station, 
Tiudiga, Kilosa, Kidai> Kidete, Kieanga, Mbala. 

61 *^ 
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Dodoma District, —Lukole, Ikiknyu, Mpanira-kwn-Sn^oi, 
Kidenge, Itende, Pwaga, Igulwe, Dod(>mn, Kilaiiuitnuie, 
Mbonoa, Ndogwe, Buna, Gwao^s, Mbulu’s, Poouia, Bingida, 
Mdjengo^s. 

Kondoa-lra^igi District —Mtali’s, Mkalanm, XTasliora, Ulugu. 

Tabora District —Tabora, Izikisia, Ndala, Tainl)nh, Luguo. 

Muoanza District, —Banga, Lalago, Mvvadira, Bhaiiwa, Bagayo, 
Nyambita, Mwanza. 

Bakoha District, —Bukoba, Kabare. 

The determinations and draft of this paper were made in East 
Africa, but tdiree days were spent in going over them again at 
the British Museum, where I had the ad\antnge of coinpaiingmy 
specimens with allied forms in the National Collection. Jn this 
connection I would like to express my mosi grateful thanks to 
Miss Joan B. Procter, F.Z.B., for much help in examining dubious 
determinations and for making notes for me on specimens sent 
home. 

I have given varietal names to two Agamasto emphasise their 
very distinctive colouring. One of these forms 1 have already 
referi*ed to in a previous 2 >aper. 

As before* measurements are given to the nearest eighth of 
an inch followed by the exact mejisuremeuts in millimetres of the 
length from snout to vent, followed by the tail length when intact; 
reproduced tails are denoted by an r Maximum lengths are 
only given when these exceed those recorded in the previous 
collection. 

Once again I am indebted to Dr. H. A. Baylis, F.Z.H., for 
carrying out the determinations of iiarasitic nematodes found in 
so many tropical lizards. 


Geokonii>;e« 

HsMinAOTYLtrs HABOUiA Mor. 

Blgr. Oat. Liz. L 1885, p. 122. 

A further large series of forty-five specimens of the House 
Gecko were collected fi'Om the following fresh localities:— 
Zanzibar, Bagilo, Mkindo, lloiiga, Kilosa, Mbala, Mt. Hundu- 
gula at 1200 feet, Itende^ Kilamatinde, Mkalama, Kisuniu, 
Frere Town, and Mombasa Is. 

Mjusi kafiri is the'Kiswahili name for this species. Kololo** 
lumbusi in Kigiriama acom'ding to Koch. 

On Mombai^ Is. a series was taken on baobab trees, where 
they attain to a greater size than in houses, in such situations it 
is exceptional to meet with them less than BO mm. in leng^ from 
snoot to vent. I am disposed, therefore, to think that they 
desert booses as they grow older and take to trees. But t^e ^ggS 
are (oommm enoogh in fissures of the bark, though tiie young ate 

^ ^ Mtima Umd» eollsstsd IVsc. ZsoL 
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only occasionally met with, so if my theory is correct the young 
must iind their way back to the houses. Young specimens are 
commonly met with in rubbish heaps or accumulations of 
vegetable matter in waste land near houses. Examples caught 
on bushes are olive*green in colour when found and look very 
distinct. 

The chin shields of the present series show considerable 
vanation ; normally only the first pair are in contact behind the 
mental, sometimes the second pair are also, again in one Mombasa 
specimen the shields forming the second pair are transversely 
divided. There is little profit in discussing the abnormalities 
of a species whose wide variation is evidenced by the dozen 
names under which it has been described from time to time, 

f wonder whether it is generally known that daylight can be 
seen through a gecko’s head if the ear-openings happen to be in 
liTie with the light. A gecko used t© lie on a certain Iwir just 
at sunset at Kilosa, so I had the opportunity of seeing this 
phenomenon many times. 

A six weeks old gc^cko measui*ed 45 mm. over all; only one of 
the present series vvjts longer than those recorded from my 
previous collection, and the tail was unfortunately reproduced 
(87 4-fiO r), so that over all it was not greater. This fine speci¬ 
men came from Bagilo in the Uluguru Mtns. 

A Frere Town specimen had a bifid tail, the regenerated 
portion being the longest (52 + 56 & 59). A gecko with only 
three legs was seen several times at Kilosa. 

The following note on mating was made at Kilosa l.vi.21.:— 

Whilst working by lamplight at 7.10 p.m., 1 heard a noise 
‘ tchk, tclik,’ and looking up, saw two large geckos on the out- 
shle of the iuos(puto gauze which enclosed the verandah. One 
hati seizofl the other by the right side of its neck apparently just 
at the moment iny attention was attnictecl, a second later there 
was a nipid movement as the posterior [wrtions of their bodies 
met and pairing took place. Moving the lamp possibly scared 
them, for they separated a minute afterwartls, running away in 
difierent directions.^ 

It seems probable that eggs are laid at all times of the year, for 
basides Mai^cb, J uly, October, December already i^eoonied, a pair 
of eggs were found in a lock at Frere Town on 2. viii. 20^ five 
beneath an earthen pot at Kilosa on 13.y,22, twenty beneath a 
pile of rotting palm-leaves at Dar es Salaam on 4. xii. 22, five 
l>eueath logs at Mbala on 26.ii.2l; also at Dar es Salaam and 
Frere Town on v.23. The Kilosa eggs hatched on 20 and 
21. V. 22, and nine of the Dar es Salaam eggs within a fortnight 
of being collected. 

Dietetic records are best described from my notes direcit 
** Shot a gecko on trunk of palm-tree with a polydesmid in its 
(Zanzibar, I9.xi.20.) 

A half^grown gecko captured a tse^ (QUmina fiMrrmtma) on 
mosqnito-gauxe of tto vetandab/* (Kilosa, 1. xii 20.) 
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A large mantis was resting on the outside of the gauze in 
bright sunshine at 3 p.m. when a gecko darte<l upon it, but the 
mantis managed to elude it and escape.” (Eilosa, 5. v. 21.) 

“ At 7.45 p*m. I was sitting at work when I heard a sharp 
rapping at the far end of the verandah which sounded precisely 
like the hammering of a rat’s tail when trapped, the volume of 
sound being quite as large. On reaching the spot liowever, I found 
it was a large gecko which had swallowed the gi eater part of a 
centipede, but three-eighths of an inch remained lu view together 
with the caudal appendages. Disturbed by the light, the gecko 
paused for a minute, then commenced siwismodically imni- 
mering the side of its jaw on the wooilen jianelling, and then 
disgorged two inches of the centipede, which I judged by the 
breadth to be about three inches long. It rested for a while 
with this object hanging limp and motionless fi-om its mouth 
except for giving it an occasional knock. Presently it inn up a 
post and along the S|K)uting of the gutter, where with a few gulps 
it re-swallowed the whole. From the time I became a spectwtor 
till all was over was something like ten minutes.” (Kilosa, 
14. vi. 21.^ 

“ Hearing a gecko thumping some object against the wall out¬ 
side, I found it to be a large cricket. To prove what a noise tliey 
can make against a stone wall, I measured the distance from tlio 
scene of the combat to where I had been sitting aud found it to 
be 23 feet.” (Kilosa, 9. vii. 21.) 

** A fly {NegrUomyia mactdipennis\ which is an excellent mimic 
of one of our wasps, was crawling on a white and lighted ceiling 
at 8 p.m., when 1 observed a gecko stalking it. When the gecko 
was just about the right distance for a spring the fly gave a buzz, 
and the lizard, after studying it a moment longer, withdrew.” 
(Kilosa, 1 i. 22.) 

At sunset I observed a gecko on the gauze facing upwards to 
a large blue hornet, the hornet adopted a menacing attitude and 
then flew a few inches up the gauze and again settled, the gecko 
ran after it but halted an inch away and did not attack.” (Kilosa, 
29,i.22.) 

** Hearing a hanimering a few nights ago, 1 ran out to find a 
gecko with a large male siafu or soldier ant.” (Kilosa, 31. i. 22.) 

A gecko was hammering a black field cricket this evening.*’ 
(Kilosa, ll.ui. 22.) 1 might add hei*e that a Mombasa gecko 

had a cricket in its stomach, and a Dar es Salaam specimen die** 
gorged one when eaugiit. 

attention was drawn to a gecko which seemed to be 
Btruggling with something on the ground. On fetching a light 
it was found to be flinging itself al^ut and squirming over in ah 
attempt to rid itsdf of a soipugid {Solpuga darlingi) whieii was 
holding the gecko in its jaws, having hold of the head between 
eye ana ear. The skin was all gone from this atM and there 
were of bites on the right side and near tlie base of the tail. 
1 surmise that the gecko had first attacked the solpngidi Imt 
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Letter would certainly have killed the ^ecko, which already had 
a large black field-cricket in its stoimich. ” (Kilosa, 12. iv. 22.) 

A spider, moth^ and acridian were in the stomachs of Mombasa 
and BVere Town specimens. It is strange that some people still 
kill these useful little lizards on mere grounds of dislike. 

They do not appear to have many enemies. I caught a 
Spotted Woo<l-8nake {P, aemivariegaius) in the act of swallowing 
one in the fowl-house, and the gecko had not dropped its tail. 
A month later I caught another Spotted Wood-Snake, and when 
placed in the vivarium it disgorged a bolus of one of these geckos 
which also had its tail intact. One was found in the stomach of 
a Monitor (T. niloticiva). 

When large numbers of these geckos live in a house it is quite 
a remarka ble sight to see them leaving it at sunset to go foraging; 
tiiey descend the walls from the eaves, and should there be shrubs 
or tree-trunks within a foot or so, they reach them by a leap. 
The natives [>ut their own interpi’etation on these nocturnal 
oxpcMlitions however, and informed me it was evidence of the 
creatures* shrewdness, its they feared to remain in the house 
after dark lest a careless person should set it on fire! 

Accor<ling to K(K!hV Vowibulary the natives say this lizard 
dislikes man, and re<|uests that God will desti'oy him in or<ler 
that the gecko may not be disturbed whilst eating 8and« 

Hbmidactylus squamulatus Torn. 

Torn. Die Kriechtiere D. O. A. 1897. 

One male and three females were collected at Kilosa on open 
grass-free ground after dark; two w^ere seen by the light of a 
lantern as I was returning home, and the third was alK>ut nine 
inches away from a giant field-cricket which was shrilling in a 
most deafening manner. 1 wondered if the gecko was dazed by 
the noise jis it made no attempt to escape when apprcmched. 

Male measured 45 mm. -f- r, the largest female measure<l 

inches (87*4*40) and ha<l two enlarged ovules in its ovary over 
2 itim. in diameter (13. vii.21). 

The colotir in life was pale reddish brown above with an 
inegular network of brown lines on the body, and less distinctly 
on the tail. The posterior end of the enlarged tuhendes was 
ciMam coloiu'ed, very noticeable on flanks. A reumaiit of an 
eye-streak is to be found in a small dot in front of eye and a 
faint streak behind. Another specimen was dark nut-brown. 

IIeMSDAOTYLUS CITBENll Blgt* 

Blgr. Atm. Mus. Gen, (3) v. 1912, p. 329. 

Six specimens from Mbala, Lukole, Ktdenge, and Itende, where 
they were taken beneath stones on rook-strewn hillsides or, in a 
couple of instances, beneath logs* These reemds extend our 
knowledge of the ecmthet4y disti^ibution of this Somedi spedes 
considerably. 
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The male referred to in my last paper has 7-7 tipper labials 
and 5-6 lower labials. 

The largest male measured inches (36+37 mm.). It is 
a pale brown in life with darker brown spots tending to form 
cross-bars. Eyelids yellow^ a good deal of yellow on labials^ 
many of the tubercles yellow. 

Examination of stomachs negative. 

HEMiDAcrrrLUS brookii Gray. 

Blgr, Oat. liz. i. 1885, p. 128. 

Five examples from Mkata River, Bukoba, Eaningu Bay, 
Kisumu, and Mombasa. One was dug from a termite hill and 
others were found beneath boulders on the shore of Lake Victoria. 
The female from Kilindini was beneath a tin near the shore. 

One of these had 8-7 upper labials and only 6-6 lower. A male 
larger than any I had taken before measured 4|J indies (65 + 52), 
and came from Mkata. 

Both those from the termite hill and the boulders were quite 
black when found but rapidly changed after capture. 

Eggs, laid in pairs, were found beneath boulders and measured 
11x10 mm. One examined was found to contain a welLadvanced 
embryo (Karungu Bay, 16, xii. 22). 

There is often considerable difficulty in distinguishing this 
species from 2/. ruspoliif but an examination of a series of each 
in the British Museum shows that whereas H. rnspolii has the 
head covered with plates more or less equal in si»e and generHlIy 
keeled, the head of JI, brookii has enlarged, keeled, oval shiehls 
scattered amongst veiy small granules which cover tlie greater 
part of its surface. 

LYaODAOTTLUS FISCHBRI SCHEFFIJSBI Stemf. 

Sternf. Ergebn. Deutsch-Zentr.-Afr.Exp. 1918, iv. 2, p. 206. 

A single male from Bagilo, Uhiguru. Zt only differs from the 
description of the type in having a lower number of pne^anal 
X)ores—5'instead of 6^and in the under surface being profusely 
Gutted except in the centre of the abdomen, as against Under¬ 
parts pure white, at tbe most a few little brown spots on the 
chin-shields’' (translation). 

liTOODAOTrLtTB QSOTKi Sternf. 

Stwnf. 8.B. Oes. Berlin. Nr. 4,1911, p. 245. 

Fire epedmeaa from Xikwa, Ztende, and Zgolwe. 

A male omvtuied m a stamp in a rubber plantation at 
wee odomrad 4* folBows:—" General colour grey. A WmiVifb 
. comtnen^ff noi^il peases through eye itn4 alsMMiit 
;g!f5d» ccmtbued faintly bsM.of . tdi* 

iThne pale 4|i^ on line oa wmk.' A second bkdt inn 
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can thus rostral is (forming with its fellow a A mark on snout) 
passes above eye and breaks up into two lines dorsally which 
vanish in liimlmr region. Tail reddish with faint greyish mott- 
lings dorsally. 

Two eggs (7x6 mm.) probably of this species were taken at 
Pwaga near Itende. Termites in stomach of Itende specimen. 

Lygodacjtylus PiCTURATUS Pcters. 

Blgr, Oat. Liz. i. 1885, p. 161. 

Been at Mkindo River, Mkata Stn., Kimamba Btn., Kilosa, 
Kipera. Madazini, and Kidete. I had fired at a tree some 
200 yards away at Kipera, and on reaching the spot picked up 
the gecko, which had apparently l^een killed by the concussion 
of the ridednillet as it penetrat<id the tree. 

A male was found in a most unlikely plac^, viz. deep down in 
a termite’s neat; in colour it was quite black, but soon regaine<l 
its chai'a.cteristic yellow head when exposed to the light. 

Two eggs measuring 5x6 mm. were found in a rotting pile of 
palm-leaves at Bar es Salaam, 4. xii. 22, but did not hatch. 

A gecko of this species was found in the stomach of an 
owl {Olaimdium capeitse 8cfuffleri\ Wami River, 3. ix. 21, and in 
the stomach of a snake (Amplorhimis nototamia)^ Mkata River, 
24. viii. 21. 

Thirteen specimens of the Frere Town var. were again collected 
at that place and also at Kiliudini on Mombasa Is. As previously 
inentiotunl, the typical yellow-headed form was collected on the 
Island in 1919, but a very thorough search for it proved 
negative, and as it was cauight at the station I imagine it was 
introduced. 

The largest male measured 3 inches (37-f 40) and female 2| 
inches (39-f 40), being larger than the last record in body length 
only, the tail being reproduced. 

Pachydacttylcs doulengeri Tom. 

Tom. Kriechtiere I). O. A. 1897, p. 26. 

A single female collected near a dry waterceurs© on the Bagayo 
road some fifteen miles west of Mwanza about 1 a.m. on 13. xi. 22. 

Except for the blunter snout this gecko is superficially very 
like //. mabotmf particularly in colour and markings. On closer 
examination the feet of course are very dissimilar. This female 
measured 2| inehes (45«f29). 

PAOHYDAcrniUs BXBBONu Smith. 

Mgr. Oat. Lis. i. J888, p. 201. 

Eighteen specimens from Igulwe and Dodoma. 

Use largest male measuiM 4^ inches (60+66) and female 3| 
(Sli-46)v One Xgulwe specimen had a large cricket in its 
Stomachy Ae otheir five were gorged nn termites. 
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EiiASMODAcrrr.us trisdeits BIgr. 

Blgr. Rev. Zool. Soc. Afr. iii. 1913, p. 104. 

Three specimens of this rare Congo Gecko were obtained at 
Buna, in Bingida, where they occur on the steins of the Bussn 
Palms, where there is abundant cover for them among the 
branch-stalks and fibre. 

The Wanyaturu call them Mwenkenyo and say that they in- 
liabit houses also, and when they groan someone falls sick. 
I thought at first they were confusing it ivith //. mahoum^ but 
later saw E, triedrus come out of the thatch of the hut I wn.s 
occupying and move down the wall to the entrance of a termite’s 
nest in the fioor, into which it vanished ! 

The lai*ge8t of these males measured inches (G7 + 82) and 
the others 63-1-70 and 61 -f-r. 

One specimen had a plant bug in its stomach. 

Agamio-e. 

Aqama HisPiDA var. distant! Blgr. 

Blgr. Ann. & Mag. K. H. (7) ix. 1902, p. 339. 

The Wanyaturu, who have specific names for the various lizards, 
call this one Lukhumbeli, and the Wanyiramba name is 
Kimandagala. 

Forty-throe specimens were collected from l^odoma, Mbonoa, 
Buna, Gwao’s, Mtali's, and Mkaiama in Tanganyika Territ<iry 
and Delagoa Bay in Portuguese East Africa (1914). This active 
little Agama is essentially an inhabitant of sandy thorn-bush 
country, and though rocks may be abundant as at Owao’s , it 
leaves these to A, liorwtus in the main and itself takes to trees if 
chased. The five P. E. A. specimens were taken as follows: — 
Two in sandy thorn-busli, one forty feet up a tree in the same 
locality, one on a fence, and one under a heap of garden rubbish. 

The largest male measured inches (934-125), and female 
7^ inches (984-91). A young one taken at Delagoa Bay on 
24.xii. 14, messuretl just over 2| inches. 

The soil of Delagoa Bay being reddish the lizards harmonized 
with it most wonderfully, nor did their colour fade on preseiwation 
to any great extent, for nine years afterwards they are chestnut- 
brown and very different from the s;%ndy-coloured form fmm 
Owao*s. Colour notes made at time of capture read: “ Body 
colour brick-red and brown, a cream-coloured dorsal line extends 
from the parietal scale t ^ bhyond the hind limbs where it merges 
into the cream slutding of tail. Two of the smaller specimens 
had bluish heads and a large blue gular spot surrounded W longi¬ 
tudinally arranged series of smaller spots. Yfmtial scam also 
brick-red/^ 

Gvifao*s si^iinens were very 4ifferent* Male; Above i^ndy 
or grayish fawn. A lienna-brown speck about of mnthtis 
rQsttafis> two slightly Y-shaped sienua-hiown lines aoroes crown 
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lietween supraoculars. Similar mai’kinfiffi, ofteD interrupted on tbo 
vertebral line, along iwick and tail. Four on hack and nine on 
tail and a very U-shaped one on nape. A few faint marks on 
limbs. Below pure white excepting throat, which is dirty wliite 
with eight longitudinal blue lines, and a large blue ^)atch on 
basal portion of throat.” 

One female was uniformly sandy-buff, with only very faint traces 
of the sienna markings of the male here and there. Uniformly 
white beneath, the blue vermiculations found on the throats of 
males are only faintly discernible on close investigation. Another 
type of feiutile had a reddish-brown ground-colour. Crown of 
head dull bluish-grey with two very distinct cross-bars uniting the 
supraocular regions. Cheeks brignt ultrainarino. Throat crearn- 
colouroJ with rusty vermiculations and slightly discoloured h.as.al 
spot. Rest of under surfjice whitish. A slight creiim dorsid 
stripe from occiput to halfway along the tail bordered at intervals 
by sepia blotches, of which there are live pairs on body am! ten 
pairs on tjiil. 

One i)f my specimens has the occipital not enlarged. 

Miss Proctor observes that many lack the light vertebral lino 
and in some the ventnil keels are marked, both of which are 
f(»aturos distinguishing A, diatanii from A. kiapida. I therefore 
consider that A, distariti is not a distinct species but only a geo- 
grapiiical race of A, hiapida, 

Lirgo wliite crickets were taken from the stomachs of two 
sjH^cimens, were commonly met with, and once a glow-worm. 

One of these lizatxls was found in the stomach of a Roller 
(Goraciaa nwvUi)^ 

At (fwaos tliey are commonly afflicted with a parasitic worm 
wliich proved to be a new species {i^hf/aaloptera (figaa Spaul), and 
also Strongpluris hrevicaudaiu Muller. 

Aoama MossAMBioA Peters. 

Blgr, Cat. Liz. i. 1883, p. 363. 

Four specimens from Kilosa, IzikLsia, Ndala. 

An immature male from Kilosa had 70 scale-row’s, Izikisia 
specimens 75, and tim Ndala female 84. The ear-o^>ening of the 
last-named s^iecimen was Twi “much larger than the eye¬ 
opening” ; its third and fourth toes eq%tal^ also fifth toe ntd ex¬ 
tending beyond the first. Tail not twice as long as distance from 
gttlar pouch to vent, the distance being 60 mm. and tail length 
100 mm. In some specimens from Nyasaland in the British 
Museum the ventmls are nnkeeled, and in otliers from the same 
locality they are keeled. 

The largeet male measured 104 mcfa6s(934>165}, and female 
7| inches (88 4-100). 

> In the immatme male from Siloea there is a brillmnt blue 
ttf^er labial streak, and a blue bend across in front of the eyes 
frotn side to si4e« a n^work of faint blue liims on t^e 
and a darkish patch in fiHsnt of the sfaouldert 
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There were thirteen large ovules (13 x 8 mm,) in the ovary of 
a Bpeeiineu collected at Ndala on 15. xi. lU. 

Amongst stomach contents were the remains of a scorpion, a 
grasshopper, and what appeared to be ants though they were much 
crushed. 

Agama lionotus var. dodomje, var. n. 

Known to the Wanyaturu as Khombele and the Wanyimmba 
as Kinsuku. 

Thirty-five specimenswere collected of the Dodomavar.at Kidni, 
Kidete, Pwaga, Kidenge, Ikikuyu, Dodoma, !Ndogwe, Gwao’s, 
Pooma, Mdjengo’s, Mtali^s, and Izikisia, and what were believed 
to be this form were seen at Mkindo Ifiver and Kilamatinde. 

The local distribution of this species dej^iends on n)ck«, for it 
does not occur outside boulder-strewn or rocky kopje country, 
3t shows adiiptjibility in that tn© Kilamatinde specimens were 
seen on tb© walls of a bouse. 

The number of scale-rows at mid-body does not ap|>ear to be 
of much help in defining this variety, 

2 Dodotna males 80, 89.. gives an avc^rage of 84 neale-rows, 

1 laiktsia „ 80 „ „ „ 80 „ 

7 Gwao’s „ 71, 72,74,74,74,77,80 „ „ 76 „ 

1 Pooma „ 7U „ „ 70 „ 

4MtHli’s „ 70,75,76,79 „ „ 76 „ 

la Mtali's females 70, 71, 72, 72, 73, 74, 74, 

76,76, 76,76,77, 79 „ „ 74 

The localities are arranged from soutik to norths and I think, 
though the series may be considered small, bear out my previous 
contention that as you proceed south from the ty{>e locality of 
J. horwitis (Lake Budolph) you get an increase in scale-rows, 
I do not think this means that the scales are smaller but that 
the body girth is greater, in proportion to the greater lengths 
attained by the more southerly form. 

The femoral pores of eight males examined range from 10 to 
13 with an average of 11. 

1 therefore feel justified in proposing a varietal name for this 
strikingly handsome form according to the description given on 
page 142 of the P. Z. S. 1920, from a specimen in my collection. 

I now designate as types a male from Gwao’s, 10, x. 21, and a 
female from Gwao's, 3. x. 22, which have been donated to the 
British Museum. 

The coloration of an immature male from Dodoma (11. vii. 21) 
may be of interest as it m difierent from the adult:—Above 
slaty^g^y iiitemlated with brownish-olive or dull-coppery colour; 
small irregular patterns in dark brown on bead, neck, and fore^ 
limbs; a semicime of cream spotson parietal region with occipital 
scale as apex of the semicirde Imving one cream spot antermrly 
in cmitaet, and one on either tide; coppery colour best develops 
on neck, whm;e there are two slightly curving creamy wdl 
eepamtM tvm the faint nucbal crest. Whole of loWouifacti 
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white, the throat only lieiiig mottled or streaked with greyish 
i*eticulatious/’ 

There were eight eggs (23x 11 min.) in the ovary of a Kidai 
female and apparently quite ready for laying (18. ii. 23). Young 
ones about two inches long were very numerous between Kidenge 
and Pvvaga (ii. 23). 

In the stomach of Gwao^s specimens was a quantity of fruit, 
in another the leaves of “ upilo.” Other indeterminate 
vegetable matter in many others, also termites and ants of various 
species, including, 1 believe, a stink-ant {Faltoihyreus sp.). At 
Izikisia 1 watched one of these lizards snapping up termites 
after a lain-storin, which was causing them to emerge in lai*ge 
niimbei*s. The stomach of an Ikikuyu specimen w'as crammed 
with termites. 

A very high percentage of these lizards are affected with a 
parasitic nematode worm {Thelawlros sp., $ J non det.). 

1 hatl great difficulty in hunting these active lizards on the 
rocks until 1 offered a small reward to the delightful small l)oys 
i>f tlje Wanyaturu tribe, who are experts with bows and arrows, 
which they all appear to carry. Tl»ey began sliooting them, 
which I had presently to stop for lack of preservative. They gave 
me to understand that they hunt and eat them in times of 
Hcariiity, and this is very (lossible, as tliese youngsters regularly 
ate the bodies of the rats as they were skinned. 

Aoama LioNortJS var. mwanz.£, var. n. 

The Wasakuma call this Agama “ kuli.” 

In Mwanza district forty-one specimens were collected of an 
entirely different Agama, but which has no specific characters by 
which I oin distinguish it from the foregoing. They are abundant 
in Mwanza it^self, but were not collected iliere, my series coming 
from Mwadira, Shaiiwa, and Sagayo. For this colour-form I 
propose the varietiU name of with Bhanwa, Mwanza, as 

type locality. The d Rnd $ types collecteil on 20. x. 22 have 
been presented to the British Museum. 

The longest neck-spines were less than half the diameter of the 
ear-ojiening, 2 mm. and 5 mm. Labials 10-11. Pra!-anal 
{Hires of the males ranged from 10 to 13 and avemged 11, this 
being based on twenty-one males examined. 

The number of soale-i'ows at mid-body according to locality 
and sex are:— 


I Ssgiiyo male S7. 


7 Mwsdim makes mage fmtu 71 to 00 

«» 

79 


ISShauwa » » 

M 70taB9 

I* 

76 

«» 

B Bagiyo femidei „ 

„ 70 to 78 

>• 

7S 

n 

11 Shaiiwa „ „ 

„ 70ta86 

n* 

77 

» 


which gives a rauM for the variety of 70 to 90 with an average 

ofrs. 

The obbratioil of the adult male.—Snout to just beyond mid- 
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hotly metallic purplit»h-piuk; fore limbs from elbows to finger¬ 
tips aiul >\iiole of hiad'lirnbs and tail a very rich metallic bine, 
blighter below than ftl)Ove. The females ore much more like 
those of the Dodoma form, but are readily distinguisiiabie by the 
venniculations on the back.” 

The greatest body-length attained by males in this series was 
130 mm. ill two specimens, both of which had regeneiated tails; 
of the perfect males the largest was 13^ inches (127 + 207). None 
of the females collected wei*e veiy laige. 

Females collected at Bhanwa on 19. x. 22 had eggs develojiing 
in the ovai’ies: (a) six measuring 20x10 mm., (//) eight eggs 
17x10 mm., (c) eight enlarged but still round 6x6 mm. 

I am almost inclined to say that this Agama is primarily a 
vegetable feeder, and only secondaiily insectivorous. Many of 
the stomachs had nothing but vegetable matter in them, others 
a mixture of vegetable and insect food ; of insects, ants apiieared 
to lie the favourite fare, but it must be remembered that soft- 
l)odied insects such as diptera aie so masticated that they aro 
very difficult to find ; a few beetle elytra were fouml and one bug, 
J watched (both with and without glas<«es) a }iair of these lizaids 
on several occasions come down from their rock and bite of!' the 
sprouting green grass at its base and also the leaves of a small 
shrub. The femide always appeare<l holder than the mole, and 
would venture away from the rock in pursuit of insects, 

A Hawk {Mdierax poliopterm Cab.), shot between Mwadira 
and Bhanwa on 19.x, 22, was found to have dined oil* one of 
these lizards, and a day or two later 1 saw a female Hawk of the 
same species feeding its young in the eyrie witdi a full-giown 
agama. Indeed, at Bhanwa, unless tbe Kites eat these lizards 
which simply swarm, thei'e appears to be very little other food 
for the large number of Kites which are ever circling about the 
rocks. 

The Agamas are also henvily infestoil with the nematiodes 
Strmgylun6 brevieaudktta Mtill., Thdemdros sp..^ and 
luriSf sp. nov. 

Agama flavioauoa Werner. 

Wern. ZooJ, Anz, xx. 1897, p. 264. 

During November 1920 at JSldoret, Kenya Colony, J saw what 
1 am almost certain wet« agamas of this s[KMdes on a heap of 
stones. They were quite numerous, but 1 failed U^ capture any. 

Aoama atricollzs Smith. 

Blgr. Cat. liz- i. 1885, p. 358/ 

Upongo in Luguo (Kavirondo). 

Five inales from Kilomif Banga, Kisumii, and Nairobi This 
lizard Is thorot^hly arboreal, most of my specimens being captured 
on tree'trunks. t 
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The largest male meHsure<l 12 inches (165+ 240); ibis must he 
something of a record for the species! 

Preserved specimens give one a very poor idea of the colouring 
during life. The following is taken from a Nairobi specimen 
collwtod 14. viii. 20 :—“ Top of head coppery-green, sides of head 
bright verdigT’is-green, edges of lower jaw tlie stime. Throat 
light cobalt-ldne, a few white spots Ixdow oar-drmu on base of 
ja ws. A black blotch in front of each shoulder united by a <lnsky 
pitch Jicross neck. Vei*tebral line from head to base of ttiil 
occupied by a chrome stripe tending to green near the tail. 
Anterior surface of fore-arms cohalt-hlue. Breast region dark 
blue aud dusky copper colour; belly lighter, with verrniculations. 
Sides brownish, with black verriiiculations and saitteitMl yellow 
scales. Undersurface of all limbs and upper and lower surface 
of tail brown.** 

A Kilosa specimen, the large one whoso measurements have 
just been given, bad ‘‘Head bright cobalt-blue or coppeiy-green, 
pa](»r .scales intermixed with the darker on the sides of face. 
I)ark hliie on ineiHan line between eyes to about tlie occipibd 
scales. Tliroat bright blue in centre, remainder pale blue and 
olive marbled with tlarker. Body olive, but heavily marbled 
with black and speckled with blue. Tail |>ale olive at base, 
merging into blue alK>ut half its length. Ixiwer surfaces of 
body, limbs, and tail piile sandy or slightly rufous.** 

*rhis Agama consumes an enormous quantity of ants, I have 
also found what were ap|>arently oi+hopterous eggs in its 
fitornnch. 

1 think that this Agama is the Mjombakdka of the Waswahili, 
concerning which they believe that it will intercede for men 
condemned at the day of jmlgment, wdien toads will come and 
spit water upon them to alleviate tbeii’ j>ain {A^ocf*), Tliis is 
very interesting in view of the fact that N. African Agamas are 
detested by good Mahomedans, who see in their hohliing heinls a 
cariiMiture of the Moslem at prayer and think the liziud mocks 
them. In this action of the Agama the Wakuvirondo see a like¬ 
ness to the motions of a woman’s h<<ad whilst grinding corn, and 
con8ec|uently, when they see an Agama bobbing its iieiid, enquire 
if its mother is grinding to-day. 

Z o N u E1D .IS. 

ZONURUS TllOFIDOSTEENTJM Oope. 

Blgr. ant. Lik. ii. I88li, p* 254. 

One Konure was caught running over papei's on the table in a 
tent at Msimba, llonga; another was found in the stomach of an 
im mature female Biu^-faced Uawk {Volpbomles t^pmw) at 
lCi{>e%ii, 6. viii. 22. Some two months later the former was 
naught and eaten by a baby lemur which shaitKi the same cage. 
The Zonui^ fed mdily on graeAoppers dining its csaptivity. 
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VARANIDiE. 

VaRANUS RILOTICU8 Liiin. 

Blgr, Cat. Liz, ii. 1885, p. 317. 

The Ukerewe name for this Monitor is Eikwambo, the Ugalla 
name is Mbulu, the Wasuknma call it Mbulii also. 

Five specimens were collected at llonga, Kilosa, and Tindiga, 
but also seen at Mkata River, Hagayo, Earungu Bay in 
Tanganyika Territory; and Kisunm in Kenya Colony. 

The largest female was 50^ inches (519+761); monitors on 
Lake Victoria attain an enormous size; a pair habitually basked 
on a big rock south of Kisumu and were like small crocodiles. 

One large female was killed by falling from a very high tree; 
no branch fell with it, and the natives say that it is by no means 
uncommon for them to fall asleep when basking on a biunch and, 
forgetting their position, move and fall. 

In the stomach of this specimen w^as a gecko (iL mabouia)^ 
three large limicolarian shells, grasshopper legs, and some caiiila- 
ginous lumps that looked like the pads of a cat s claws—if so, 
they had been picked up from some skin thrown away. Another 
Kilosa specimen nearly 4 feet long had in its stomach 22 elephant 
hawk-moth krvie, 13 black coleopterous larv», and one cock¬ 
chafer. Yet another contained crabs and a large quantity of 
mud. A young male had two crickets and crab remains in its 
stomsch. None had visible parasitic worms. 

Ticks {Aponomma exomalum Koch) were found about the 
vent and feet of one specimen. Another monitor had them on 
the fore-leg near armpit. 


Vararus ocrllatus Rupp. 

Blgr. Cat. Liz. ii. 1885, p, 308. 

Kenge is the general Kiswahili name for monitors as Mbulu is 
for the Wasukuma, who do not distinguish species. The Ugalla 
have a special name for the Eyed Monitor, which they call 
Enumusa. 

A male 48 inches long (567+657) was found crawling in the 
road at Kilosa with bleeding mouth and fractured skull. It had 
almost certainly fallen from a tall and solitary tree a few feet 
away. Curioiisly enough a native had reported a ‘^Kwige’' 
being seen up this tree some months before. 

A idugie female 53^ inches (597+763) from Tindiga had no 
fewer than 35 eggs (60x40 mm.) in the oviducts, 13 of ihem 
being in the left and 22 in the right* There were petaaitic worins 
{Fh^»doptim pm^adasM v, laiwt.) in sttanndb, tM tub 
(A/MHiefniuo Aamtolnm Koch) on the * 
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A M P II I S B .E N I D 

G£ocax4AMi;k modestus Othr, 

BIgr. Cat Li/, ii. 1885, p. 45.3. 

^ Two spminens wiiich are, I believe, the only ones recorded 
since Giintljei* desriibed t)ie Kpeci<‘.s over forty years ago. 

The typo locality is Mpwajnva, and niy collector obtained a male 
from Ikikuyu, some 80 miles south of Mpwapwa, in sandy soil. 
It mejisures inches (2404-34); 2^11 annuli on body ; a mid-body 

annular ring consists of 3(> segments and a caudal ring of .31, 
The first labial on the idgbt side aj»j)ears to be incompletely 
separated from the nasal. There are only tliree pnc-anal pores, 
one being obviously missing. The ct>louring above is ])lumbeous, 
not brown, below pure white, somewhat transj)arent in life. 

The other Sfxjcimen is a young one, and was found in the 
stomach of a Ba nrlerl iMurigoose (3/. nntnfjo colon us) at TJsshora, 
Mkala ma ].)i.st., 31. x. 21. These records arc extremely interesting, 
extending as they do its known range to the west and south. 

G EorALAMUs Arrri'« Stern f. 

Sternf. Ergebn. Deutscb.-Zentr.-Afr. Exp. 11)12, iv. 2, p. 209. 

There is, in the British Museum, an Ainphisbanud which I do 
not besitale to refer to this six^cies. Collecteil at Hamburn (near 
Voi) Kenya (Joloii}'’ alxnit 181)7 by Belton. 3t bus 201) annuli on 
body ami 22 on tail, Jt measures 230 and 29 mm. 

LaCEKTIBAv. 

NtTKAS EMIXI Blgr. 

Blgr. Ann. Si Mag. XaL Hist. (7) xix, 1907, p. 488. 

The Wanyaturii know this liaird by the. name of Kungulupe. 
It is comparatively common in the dn^ty, sandy fields of stubble 
which cover laige areas in their district. 

One which was captured alive at Mjwnira had lx)lted dow^n a 
bole, obviously its own to judge by the tnicKs leading to it. The 
hole WHS occupied in one portion by a giant cricket which had 
probably excavated the buii-ow'. 

The HImnwa female darted across the jjath and into a very small 
olump of grass surrounding a sprouting acacia. With the object 
of driving it out I set fire to the grass, which flared up and wras 
burnt in about two minutes. The lizard made no attempt to 
escape and was picked up dead. 

Forty-five specimens of a Kueras vtere collected at localities 
^termediata between the type locality of A\ kUom (Kilosa, 
Itorogoro Bist.) and N. eunim (south shoi^e of Lake Yictoria), via* 
Xktknyu, Mpanim-kwa-aagoi, Kidenge, Suna, Poomaj, Zinzerigi^ 
MtaliX^hanw^ Hyiunbite^ TamWi, and Ixikisia, representing 
w than four distdots* 

Faoc* Zooi#. Soc*—1928| No. LXII* 
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The largeftit male meaijured 7^ inches ((>24-120), and female 9| 
(754-150); 

Except in the inattei* of coloration and pattern and that the 
keeling is less noticeable on the dorsal scales, they agree with the 
description of ^V. Jcilostv. in all essentials. I had only time to 
examine critically 25 of this long series, however. 

Ventral plates in 28 to 32 rows; average of 25 specimens 
30. 

Dorsal scales 38 to 46 across mid-body; average of 25 s|iecimenB 
47*6. 

Femoral poros 9 to 12, with an average for the 25 S|>ecinie«i6 
of 11. 

There are several individual \^ai*iations. In one Pooma speci¬ 
men the prae-frontals and frontal are rugose. The subocular is 
between 4th and 5th nj^per labials in all cases except three 
abnormalities, which are normal on one side. In two Pooma 
specimens it is between 3rd and 4th, and between 6th and 7th in 
one Slianwa specimen. In all 25 the normal numl>er of 4 mtpr»r* 
oculars were found. A Shanwa J had 33 ventral scale-rows 
witl\ 40 scales across mid-body. 

Miss Procter, thongli very busy at the time, kindly examined 
the first 18 specimens which I sent home with a sei’ies of 
wAT.and made the following memo, on them:—“The large 
series which is before me points to intergrarling between these 
two species. The scales in emmi forma typica are granular hut 
l(eel-les8. In the types of kilosm they are strongly koeled. In the 
present series the scales are tubercular (prominent), lending tip 
to the kilosm state. The markings also vary. There are two 
types—that of the typical hUo 9 tB, and a speckled lighter bi*own 
variety. These points w.a.nt going into thoroughly. Pityhably 
kiloscG must rank as a subsp.” Unfortunately I have been unable 
to go over the whole series and criticall)" compare' them tirith the 
British Museum specimens, as I have had so much other work to 
attend to whilst on leave. 

Coloration of a male from Gwao’s was as follows:—A white 
lateral line from middle of ear*opening above fwe^arm to hkid- 
limb; another commencing above ear-of>erang is broken up hiito 
short dashes, and ends just above juncture of hind limb with 
trunk; a third from outer border of ptirietale vanisiies on tail; 
this one is bonlered on dither rfile by black specks; a fourth 
(vertebral) line starting from occipitcd scale alee vanishes en 
tail; this one is b^ier^ on either side by l>iack specks, in sA, 
therefore, there arh Wen light lines and six rows of black spots. 
General colour is s^mdy above, darker, almost oljivw, on crown of 
head* Ventml and lower surfaces white, 

A strikingly parti-eobnred female fmn tkio satno kSiiiity knd 
the hW and forepart of 

ate tmoes of only three of tib l%ht imwA Knee mentfoned in the 
desorildfon of tWmate; of ‘ifcM wUNn, 

the interspace between them and iibovn tim eliw beiac b|e«k 
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All markings vnnisli at niid-bofiy, tlie posterior half being pinkish 
shading to sandy-buff on the tail. Four other sjyeciiueiis have 
the upper surface much speckled with blsck, Mpproxiiniitely in ten 
longitudinal rows. Tliough showing much variation in colouring, 
these lizards are very different from A. kiJos(P. and readily separated 
at a glance. 

A female ((>0-f 95) from Shanwa, 20. x. 22, had ovules rather 
large; another (67 +r) from Ikikuyii, 10. ii. 28, held six ovules 
measuring 7x7 mm. The testes of a male killed on the same 
day were enlarged. 

Stt)mach contents of eight specimens examined were :—(1) cock¬ 
roaches and termites, (2) a brown shield-))ng, (8} grasshopper 
and cricket. (4) spider, (.5) cricket, many tei iuites, and a spider, 
(6), (7), (8) l’u]I of t<n'mites. 


Nitcras kilos.k Loveridge, 

Love. P.Z.S. 1922, p. 318. 

Three specimens from (Lvaos and Mtali's should be referred to 
kilom on colour grounds and possibly on tlie basis of keeled 
dorsals. As pointed out under A, eniini, there apj>eRra to be 
intergrading in i^tpecimens collecte<l mid-way l)etwoen the type 
localities of A. emini and A" kilosm^ and the latter is probably 
only a .sulwpecies of A. emini, 

Hitice tlesci-ibing this lizard I have obtained eighteen further 
.spef3linens f tom the type locality. Twelve were males, four females, 
and tw(» very young. The disproportion in the sexes is probably 
to be attributed to a greater agility on the part of the females 
in eluding capture. 

The largest perfect male measured 8^ inches (65 + 147), whilst 
anotiier exceeiled previous maximum measurements by being 
67 mm, from snout to vent; the tail was reproduced in this 
specimen. As the tail was miHsiiig in the type female, it 
may l)e well to record the meastu’eiiaents of the three j>erfect 
specimens in tlie pi'esent collection, (a) 50 + 117, (/>) 50 + 113, 
ic) 43 + 88. 

A careful study of the scale characters of these specimens 
' enlarges our knowledge in several particulars, viz. :— 

Ventral plates in 27 to 81 tranavei^e series should read 25 
to 31. Tlie avei*age of these fifteen is 27. 

** Dorsal scales 42 to 56 across mid-body sliould read 40 
to 56. 

Femoral pores 11 to 13" should now be 10 to IS, the 
of the 6fteen specimens beang 11*6. 

In one the frontal and fronto-nesal were broadly in contiMat^ 

Four of these specimens had gmssbapper remains in their 

One specimen had a number ^ mrasitic nematodes in the 
.stomach which were identified by Dr. Bayiis as Pkt^mhptem 
Eud. 


62 ^ 
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liACEllTA JAC KSONI BJgr, 

Blgr.RZ.S. 1899, !>• 26, pi. x. 

I take this opportunity of correcting an error on p. 147 of my 
previous paper, when I hastily referred gpecinicns of this Ikard to 
Laeerta mttereseUi Tornier. 

Algiroidks alleni Barbour. 

Barb. Proc. New Eug. Zool. Club, iv. 1914, p, 97. 

Hearing that Br. *J. Arfcliur was making an a«<^ent of Mt. Kenya 
this spring, 1 asked him to look out for tree-lizards, and he was 
successful in obtaining three specimens of A. allmti on Feb. 4th 
and 5th at 9970 feet. 

Latastia ;rouNSTONi Blgr. 

Blgr. Ann. & Mag. Nat. Hist. (7) xix. 1907, p. 392. 

Bex^en specimens from Kiinamba, Tindiga, Tftl)ora, N 3 *amhiUi, 
and Bukoba. AVas also seen at Mkata Htn., Mkata lliver, anti 
all the way to VVnnii liiver along the foot path. It shows a 
gi'eat liking for sandy, siinn}’^ jwths. 

The coloration of breeding males and females is somewhat 
diftereut from that already described for this lizard in “off 
jdumage," and was as follows :— 

Male fjom Tindiga, 31. vin. 22.—“ General colour reddish, 
shading into nut-browti and jjale fawn posteriorly and on tail. 
The ‘blue spoi.s on the sides* are a \ery pale blue in one 
specimen, and almost white in another. Upper arid lower labials, 
mental, lower sides of neck and belly (more particularly along tiie 
edges) heavily blofcciied or patched with brilliant lei»on-yrilow\** 

Female from Kimamba on 5, viii. 21.—A yellow mediniir 
dorsal line with black edges commences at occipital and disopjwars 
on base of tail. A yellow^ line ftxjm the outer edge of the parietal 
also vanishes on the tail. Another yellow line cominejjidng on the 
labials passes over fore and hind limbs and disappears on tail,. 
A series of yellow dashes, each surrounded by black, lie between 
these two last-mentioned lines, the first dash coxiamencing behind 
eye, and the last ending above the hind IJniljs. Limbs slightly 
spotted with black and yellow, but no such spots on the dorsal 
region which is plain brown. Throat and underparts of body 
pure white.” ^ 

I thought I had some very interesting variations to repoit on, 
but Mr. Boulenger has described all such in his exhauid»ire treat¬ 
ment of this species in the Monograph and leaves iittle to he 
addadt 

The number of fernoml pom cited in the Monograph for this 
species is IB to 16, a Kyambita specimen hae 12, while, tlm 
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Kimansba female already mentioned has only 11. In two of 
my specimens there are only four labials ajitevior to the sab- 
ocular, which is mentioned as a mutter of rare occurrence in the 
Monograph. 

Pairing takes place in July presumahjy, as Itirge ovules are to 
be found in the ovaries early in August. 

Two specimens were found in the stom.u'li of a Heron (Arden 
mslanocrp/ifilft) at Sagayo, hut as 1 di<l not see this lizard during 
a fortnight's stay at Sagavo, I have not leiNuded it from this 
locality. 

Latastia LONuiCArDATA Heuss. 

Hlgi\ Cat. Liz. iii. 1887, p. 55, 

Tliirteen Long-tailed lazards »vere taken at Pwaga, Itende, 
Iguiwe, Dodoma, ]\rta,li’s, and also many were seen near Ki<lete. 
One was al><» collected at Poi't Siuian on the* Vfjyagt^ out. 

A female from Dodoma exceeds my previous records for body- 
si/e, being I} I iuclics (100-f* HH> mm.) over all. The series show 
a good deal of varaatioii; the occipital is very small and often 
broken tip in these specimen.•^. 

J^lla^it^c w’orms wej'e fouml in the intestiiies of an Igulwe 
specinu'U. 

(iAsTiiornous vm’ATA Fisch. 

Bigr. . Liz, iii. 18S7, p. 7. 

A single sju'cimeu tjikeu alive at Kiiosa on 15. i. 23. I found 
it er4)ssing tin? floor in a room in tlu^ Otto House; as ceiling, 
walls, ami floor were cement and the windows insect-proof, it 
w’as rather a mystery how^ it gained admittance. There were no 
rains on at tlie time. In capt ivity it 3’efused all food for a week, 
but tlrank a good iU'ul of water; it then took two wasp grubs. 
A month latter it v\a-M allowed to escape by the boy in charge 
whilst I was away. The species is very rare. 

ERE.MrA8 SPEKIlCthr. 

Blgr. Cat. Liz. iii, 1887, p. 84. 

Native names are Kungulupa in Kinyaturu ami Klshagasi in 
Kbyaramba. 

One hundred and fifty-nine from Itende, Pwag«> Igulwe, 
Owao’a, Sana, Pooma, Mdjengo^a, Mtali’s, Tamlmli, Ulugu, and 
pomtibiy Dodoma. It was common in a sort of sage-bush'' 
90 rnb at Kidete; seen at Eidai. 

This widely-distributed lizard is nowhere scarce where it occar8» 
but «ome idea of its astonishing abundance at Mtali’s may be 
gathe^d from tlie fact that on my arrival at this place at 11 
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T gave out that a small reward would be paid for nil Um*da 
brought in, and by 3 p.m, my boy had mid out for 160, On 
learning this I stopped the ofler, and in future was more careful 
in asking for specimens, as I had no wish to destroy such numbers 
of a useful little crejiture. 

The largest male measured 6^ inches (62+116), and female 6;| 
(45 + 115), 

A careful examination of this long series for Stejneger’s 
Erefnim sexkeniuta only revealed four abeiTant specimens. Two 
of these had the suhoeular separated from the buccal margin by 
the 5th and 6th labials, whilst two others had the subocular 
separatetl on the one side by a 5th, or 5t.h and 6th labial, whilst 
the other side was perfectly normal. The only two specimens taken 
at Gwao's—n male and female—were alike in having but 4 labials 
anterior to the suhoeular on the right side and 5 on the left. 
E, seot^mtiata was pi’ohably founded on two abnormal indivhluals 
which, in addition to the suhoeular being se})amted from the 
mouth, had the centnd light doi'sal line (‘ompletely divided, making 
six dorsal lines in all, 'J'he abnormal sj»ecninens refer re<l to alrove 
had only the anterior portion of the central line divided, a» is 
typical in E. Rpek ii, 

A female with enlarged ovules measuring 10x6 mm. wa>i taken 
at Dodoma on 20. xi. 21. Many new born young were seen on 
the road from Mpanira to Pwaga (1,V15. ii. 23). 

Specimens from Sunn and Tam ball had their stomachs full of 
termites. 

Two were taken from the stonmeh of a Hawk {Melitrux meia’- 
hates) at ITlugu, 11. xi, 21, and tire pregnant” female referred to 
above was in the stomach of an Augur Busucard (Jiuiep aug^r) at 
Dodoma, 20. xi. 21. 


GKanHosAURiB.^:. 

Gkbhbosaurus major a, Dum. 

Blgr. Cat, Liz. iii, 18B7, p. 121. 

Been at Zanzil>ar, Mt. Kirui, Mkindo River, Kilosa, XJlugu, and 
Luguo. Most of these specimens could have been captured if 
desired. 

At Mt* Kirui thi^ occur at a great altitude, and as elsewhere, 
are associated with rocks, under which they retreat; one caught at 
Kipura, however, Jiad its refuge in a Imliow tree-tiunk, wbeee it 
remained whilst a 'fierce bush-fire burnt up the suitoandtiuf 
herfaige and blared foi* fully five minutes against its wb^ 

was full of smoke, 2t emerged none the worse when tim &e Vs tfl 

pieeed, 

Mjr nativw who has cSeUi^t sevend of these ligarihb 

he deed at Luguo which bed a ^ h^jr 

and was not m coloured from putrefaction. 
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GbRR 1I08AIJ11US XIGROLIXEATUS Hailow. 

Blgi\ Oat. Liz. iii. 1887, p. 122. 

Three 8|i€*eiuj(3!is nvailahle for the pre^eot j)apor, tiioiigh others 
were taken alive or Keen at Frere Town, J)ar es Salaam, Mbala, 
Kilosa, Kitlai, and 1 kikiiyu. This .species is not nearly so abundant 
at KUosa as at Morogovo, for which it is diflicult to a.ssign a 
reason, as the type of country is similar. 

In iiiy last notes J assigned the.se lizards to G. jlarigulwris 
fiavigalarin, following Si'InuitU/s rulitig of its being Uie eastern 
geographical race, while he called the wesk^j-n k'. f. v'ujroUneatvSy 
though J p(»intc'dout that many of iny specinn iis conformed with 
G,nvjrolinmtit» ntther than (r. Jiangtdaris» Miss Procter demurs 
to rny referring llio three sjiecimeiis under consideration to G, 
flmdgalaris, and points out a striking difibrence not mentioned by 
Sidiniitit. In G. jlarignlaris the laferats ar<^ smooth and the 
dorsals only feebly keeled, Imt in G. nifjndiueains the laterals 
in*e keeled ami tin* doiSMls so strongly keeled as to form almost 
continuous l idges along tbe back. 

A young m ile was taken on 5. \ in 21 wluVb measured lOJ inches 
(904-174). Anotiier mah% total length 2 )} inches,liad an excep¬ 
tional ty long tail 14J indies (145 4-365). The tail is therefore 
two ami a, tialf times the length of the head and body as against 
two times as given in tlie t^atalngxic. 

Tbe })oints in which this specimen differs from Jlaidgulavis 
of tbe Oalalogue are ; -1 lejid-sliields faintly keeled and pitted. 
Frontena.sals widely sep.uated from frontal by broad suture of 
the pne-frontals. Lateral scales<juite distinctly keeled. Femoral 
pores 16- 15. I might advl that Uiero are 22 longitudinal ami 58 
transverse row.s of dor>a]s. Ventral.-, in 8 longitudinal rows. 

Tho colonithm of tbe living lizard is \erv handsome. Gcnenil 
oolour al>ove nut-brow n. A yellow vt rttd)ral line, bordered by 
bla(*k lines, commences two .scales behind tbe parietals and con¬ 
tinues three-quartej’s of the way along the tail. A series of 
black spots along the hack between the vertebral and tlomvl lines. 
Sides scarlet, alternate 5»cales being blown and yellow so as to 
form vertical stripi s. Under surface pure w hite. 

For several tlay.s in succession 1 had seen this .specimen disappear 
into a burrow at the luise of a bush; it had only come to occupy 
tbe burrow ipiito recently, as I passed the spot, four times daily. 
Ap{m.iwitly it had efeam^l out the burrow before occupying it^ 
a8 my attention was tirst attnicted by tho heap, and little slide, 
of earth at tbe entrance. Thinking tiiat it might be laying 
in the hede, 1 got my mttive collector to make a sna.t*e at tlie 
eoiratme of tbe bun’ow which twice caught the occupant, but 
it wriggkd faee. The laborious piwess of ibgging it out w^ 
limrelete reported to, and the burrow found to Im over a yard in 
with two aiaaller blind jiUey» opeding off it. 

and many terinitea in at^amach of an Ikikuyu 

malef 
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SOINCII).®. 

Makuia C0M011E.VSIS Peters. 

Hlgr, Cat. Liz. iii. 1887, p. 163. 

A single male from Frere Town, Ivoiiya Colony, 2. viii* 20. 
Whilst collecting butterflies umler the mango-trees I heard a 
rustle and rush among the dead leaves some ten feet from the trunk 
of a mango. Running to the tree I w^is just in time to put my 
hand on a handsomely-coloured skink as it ran up the trunk. 

It is with some misgivings I refer it to comoremiff, as the head 
seems broader and the scalation slightly ditrei*ent from examples 
in the British Musfaim collection. 

Its total length was 8^ inches (79-j-L*12 mni.). 

The 6th upper labial was longest and <leepest on the right 
side of head, and the 5th on the left. 

It had 31 scalt*s round nii<l-hody, and ngree<l in every respect 
save coloration witli the description given in the (Jjitalogue. 

Above greenish-olive ; sides of liead, impe, and back sprinkled 
witli green and black spots. Rims of eyelid bright yellow. A 
creamy stripe, black-edged above, below eye. Borders of ear- 
opening yellow. All orange side-stripe commencing at ear 
vanishes on base of tnil: sides below this pale bluisli-grey, belly 
ganjhoge-yellow'. Throat bluish, a few'black marbliugs on sides 
of throat and base of tail, 

Mabufa maculilabrts Gray. 

Blgr, Cat. Liz. iii. 1887, p. 164. 

Four females from Freie Town, Mkindo River. Kipem. and 
Jumbe 8iinguruX near Kilosa: tw’o were seen at Kidote. 

In some specimens the toes of the ad pressed Irind-Hmb only 
just reach tlie fingers, instead of reaching to, or nearly as far a«, 
the elbow. 

The Kipera female measured 9| inches (82 f 168), and had 
seven white eggs in her ovary measuring 14x9inm. In her 
stomach was a email frog ! 

Mabuia planifrons Peters. 

Blgr. C^at. Jjiz. iii. 1887, p. 167. 

Mabuia d'mmri Sternfeld, 8,B. Ge». naturf. Berlin, p. 248, 
191L 

Four speoinicns from Ndogwe, Uiugu, Izikieia, and Tabora. 

The Ndogvve individual was found in open Mbugwe coimtty 
with scattered thorn-hush. It bolted into a rat-bole at the root 
of one of these, from which it was dug out. The tflugu and 
Izikisia speeim^s were seen on tree-tnmka, and B0mht idielter 
in fissures in the ferk or holes In the boie^ , ^1^ Tabm 
specimen was found freshly kilM in a ttiettmr. Yet 

another was seen at Luguo • 
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I’he type locality of if. planifroiift is Taita, Kenya Colony, and 
that of 3/. di^smri is Kibw^ezi, Kenya (‘oloiiy, not far distant from 
Taita. 3/. diesmri has also been reconled from Ta)>ora; iny 
Tabora skink a^iecs with tlie description of M, diesneri with three 
exceptions: (Ijtbe first supniocular is not in contact with the 
lar/j:e frontal; (2) tlie light, strijie bordering upper edge of black 
lateral bainl indistinct; (.‘1) no light ]>atcbes on back and sides. 
The (»thei‘ three speciinens whilst, agreeing in the main with 
M. plaiiifrotis have some of the cliaracters of Jf. diesnert, which 
Avas founded on a single small individual. Tlie colouring of the 
two species as given in the pub}ish(*d descrijitions appears 
identical, whilst tiie tliflerences in sealation are nor greater than 
one un^ets with in \ a l iable skinks such ms M, RtnaUi and ^f. varia* 
f slate the ditlevtaiccs as gi\oi\ in the clesci’iptions in tabular 
form for convenience. 


J/. phnu/i'Oitfi, 

Keales in 2H-2b rows. 

♦Sc?ti<*s with d o keels. 

Knmtal in contact with 2iid 
and *lrd supraoculars. 

Kar op(*ning with 2 d project¬ 
ing lobules ant(U‘iorly. 

Af]pressed bind limb does not 
reach the elbow. 

()live-}>rovvn above*: tw’orowsof 
inegular black spots along 
tin* back, 

Liglit o<*el}i as in Chalcnhs 

A bbtek lateral band beginning 
IVoui the eye; on each si<le 
of the hick a broad lighter 
longitmlinal band. 


M, fVnK^neri. 

Scales in ,d2 rows. 

Scales w ith d keels. 

Frtmtill in contact with 1st, 2nd, 
Hii<l di d supiiioculars, 
,Kar-(»])ening with 4 piojecting 
k>))ules anteriorly, 

Adpressed lumbliinb reaches as 
far as the elb(m\ 
llroxvn above, with long rows of 
liith* black spots. 

Many feeldy-marked light 
patches on back and sides, 

A dtM'p black band runs along 
sides of body, especially dark 
on temples, bordered above 
by light stripe. 

ITnderp.arts vellowish - white, 
sprinkled brown on sides of 
tiiroat. Bonlers of ear¬ 
opening, labials, and rostral 
orange-yellow. 


I therefore propose uniting the two species by enlarging the 
^e.scription of M, pUinifrom to i*ea<l; — 

SmlcB in 28 to d2 rows. FrotUal hi contact with and Zrd 
or mid Srd supraomlara. h^ar^openmg wUh % to i 

projseiimj lohtdss anisriorljf. The adpressed hinddimb inay or 
may not reach m far as the elbow* 

Li^rgest ubdamag<Mi d measured 7§ inches (^5+127), largest 
$ 12 inelies (108+ 1&I> u The latter’s stomach contained a field 
eoe^roach and what appeared to be the mmaiiis of a grasshopper. 
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Mabuia vaiua Petal's. 

Blgr. Cat. Liz. iii. 1887, p. 202. 

Mahuiii isaelii (PeterK), Blgr. Cat. Liz. iii. 1887, p. 201. 

Malmia hildelrandtii (Peters), Blgr. Cat. Li/, iii, 1887, p. 207. 

Forty-three speciineus fi'om Mi. Kenya, Mbala, MtaliV, and 
Shanwa. Also seen at Kidui, Kideto, Kidenge, Itoude, Kdogwe, 
and Sagayo. It is almost invariably found in assoeiatiou with 
rocks, though occasionally seen on, or beneiitli, logs and stones. 

This large series was collected in the liope of throvuijg light 
on the relationships of rancr, tsaelii, and kildidirandtii, 1 lua}" 
be consideml rash in ao'ding the latter to the already long 
list of synonyms of J/. varia. 'Joinier lias iudceil made isaelii ii 
»5'M<myni of tariu in iccotiling a specimen from this region ; 
practically isstUi's only point of dillerejice from raria is in its 
possession of :i single frontoparietal <*anse<l by the fusion of the 
frontoparietals. Thoix-* is only one* such sj^ecimen in the sejaes*--^ 
an adult male from Mbala, where it was taken near t\piad varia^ 
and wduit may be consideied hildehratfdtii. it scale-rov\s. 

The reason for isaelii only having ;iH> is <lue to tlie fact that so 
few specimeuvs have Ijceu collected that the range is not so well 
known as in rarta ami hddehrandlil^ in both of wliich it is oO- *'14. 

Perhaj>s the feature distinguishing hildtdimhdlii from raria 
more than any othei i.s that “ tli<^ liind-limb it^achns the axilla or 
the shoulder of the fore-limb. ’ 

In one Mtali $ the hinddiinb extends considetubly beyond 
the axilla, in a S from Uwao^^and a $ from MbUa the axilla 
is just reached, in a cf from Mbala and nutny others it just falls 
short; and the variability of 1 his featuie, as hhown by the sen%*s 
now before me, demonstrates there is no taxojiotuic value tt> be 
placed on this chnracUjr. The amount of cuuUui la?two6n llie 
lutiterior loreal and first labial also varies gi eatly. 

The Mbala specimens bavc* 34 scale-rows at inid-b«>dy. 

If isselii and hlldebrifudUi are to be united with t^ria, tlie 
description of vuria would have to be enlarged itit some ruspecU, 
and wotdd then re*id :— 

Anterior loreal uauaUt/{ravelif not) in contacf leith the \st labial, 
J^rcidonaeal hrouder or as broad as long, Frontmiasal usualhj 
{soimthnes not) in contati vyiih frontal, FronUd a Utile shorter or 
m long as the fronto/tarieials and inferjmneUd together^ in contact 
with %td aiul tird (^rarely 1«C aupvaocnlare, Fro^tUoparietals 
disthict or ocoadovai^y fused, Parietals mually nmting behind 
the ifitcrpcene^df though aornetunes widely separated, Subocular 
feebly or eirmgly nmroived inferiorly, ' Far-opeuhig with 2-5 
lobtdee (mterioriff^ either short-pointed oa* long Imwedote* 30^38 
eoahoround mid-body, Jfind-Upih reaching to the uriet orehendder 
(or beyond) ^ the ad^^aeedforedimh, Snbdigital lomeMos eh&rply 
occamomUy unwarinate. 

For tiie coiiwieno0 pf anyone interested in the ailetgod 
dtetineiiw c^ameters of the three forme, I have teedated those 
oharaoters where all tliree ere not in ag^ementy and present* 
them in tabnlar Imm 



i ioreal usually iti ooiit^ict Aiit-erior lomil not oi slightly in Anterior loreril largely in oonUicb 
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ThehiniMinib reaches the wrist or The hiinl limb reaches tl.e wrist or The hiiaflnnb jva-hcs the ax ill 
theelbowof t]iea<lpresse«l bw-liinb the elbow of the oil presstMl foro-linih, the shouhler ot the 
StibdigitiU kinellie shai^ly tri- Hubdigital hunelife shju|ily tii- SulMligital lanielhe siiarply 
Acti^nafA ‘ carinate. carinate. 
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Two females from Mtali’s liad each three well-advanced 
embryos on 9.x,22, and two otiiers from Shanwa, taken on 
20.x.22, liad in one case three young very near birth, and in 
the othei’, three, in an early stage. It is curious that the 
luunber of young produced shotild l)e so much less than those 
recorded in iny last paper. There were four embryos in a very 
eai ly stage in an Mbala skink on 27. ii. 23. 

Sixteen stomachs were examined, an<l in every case were found 
to contain termites, ami in only one was any other foorl jwesent 
so far as I could see, ami that appealed to be the limb of a 
spider. 

Minute nematodes in the stomach have been identified as 
Phjmloptera sp. indot. as $ $ only. 

Mabuia obsti Wern. 

Wern, Mitt. Nat. Mas. Uamb. xxx. 11)13, p. 43. 

Two specimens from Kisunm, Kenya Colony. About a mile 
south of Port Florence, along the lake shore, these skinks are 
quite common, hut apparently hicalized and confined to the rocks 
near the shore. Though strnctundly so simih» r to J/. striaki, they 
are strikingly iiifierent in coloration, bciiig hy far the l\andsomest 
East African skink I liaxe yet met with. ITiifortunatoly I 
made no notes on the exact cohmr at the time, and nothing is 
left of it in the preserved specimens, »Hpeaking fmni memory 
liuwever, only the anterior portion of the l)ody in the adults was 
suffused with bright orange; the five longitudinal bands art* 
bright blue Ixith in tho adult and in the young. 

In one sfieciirien tin? jmrietals are m contact behind the 
interparietal, in the other this is not the case, 'fhe frouto- 
[mrietnls arc not smaller than the interpaxdetal as in J/. fdriata. 
There are five large sharply-|>oiiited, and one rounded lobule, 
anterior to the ear-opening. 36 scales round mid-lx)dy. 

lb may l)e worthy of note that several M, sinata^ were taken 
at the same spot, but on tree-trunks, whilst M, objsti is obviously 
a rock-akink and is the most difiicult to catch t>f any lizard, 1 
sjient a whole day ti-ying to gvt some, and finally got these two 
specimens from a lo<ial native. 

J/, obsti was described fi-om Kwfi, Mtoro, which lies l>etweett 
Dodoma and Kondoa Irangi in Tanganyika Territory, so that this 
record extends its known i-ange considerably. 1 also saw it oti 
rocks H mile west of Igulwe 8tn. On© was seen at Kidai, five 
at Pwagn,, and tw at Itende, but they successfully evaded 
sti*enttous attempts 'at capture. 

Mabuia striata Petei^. 

BIgr. Cat. Liz, iii 1S€(7, p- 2<14. 

This familiar sf)ecie$ is known to tfie Wanyatum as Mwixi- 
yansio^ to the Wanyiramba as and SwaWU as Mjtisi 
salama. 
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Sixteen specimens from Dar es Salaam, Mkata Stn., lionga, 
Kimamba Stn., Kilosa, Siuia, (lwao"s, Mtali’s, ^Iknlania, Usshora, 
anil Tabora in Tanganyika Terriiory, wlieie it was also seen at 
ITliya and Mbala. It was collected at Frere Town, Xairobi, 
Kisnmu, and Kamngii Bay in Kenya Colony. 

The largest male measured h^Mnclies (108-f 136) and female 
9^] inches (109 + 140), from J)ar es Salaam and Kilosa re> 
Bpectively. Two specimens from Kaningu Bay and Kisnnui 
had 37 mid-body scales, and many of lliese were quirique- 
carinate 

Coloration of a female taken at Nairobi ou 12.viii.2(). Hichnut- 
brown on up]>er parts turning to copper on tail, scales frequently 
iridescent. Head-shields edged with black. Ligh.t >1 i aw>coloured 
stripe commencos above tlu* eye, ]>asses along the back 
in tlie dorso-lateral region, and disappears on the base of tlie 
tail. rpper laldals and subocular pale stiaw-colour. Sides 
thickly hesj)rinkled with similarly-colored light s])ots inter¬ 
mixed with Idack. Throat marblial with brown. Iduler parts 
^\ liite. 

A fernalo taken at Kisumu. 18.xi.22, only measured ltK) + 9(X 
vet had ten young in iiiero very near tlie l>irt!i. 1 sliould think 
this is the maximum for this species. A female at Kilosa gave 
birth to young on 22. ii. 23. 

A Bes.ser Black Stink-Ant {l^ahnllnjretf^ UirsutuA came 
running home with a crumb as huge as itself, when a half-grown 
skink ran to meet it, seizeil the crumb, ami g.ave it a teiTier-like 
shak(»; the aiit let go and retreated and the lixard di\)pped the 
crumb ; the ant Iuu*ri(»d back, seized it, and made a dash for its 
hole, the lizard giving chase but failing to catch it. Another 
skinL was seen to seize a large hawk-motli and dart w ith it into 
a crevice in the wall. Examination of five stomachs gave the 
following results; (i.) ants; (ii.) termitcvs; (iii.) cockroach and 
two large wolf (Lycosid) .spiders; (iv.) beetle and three hugs 
{Lygi^ns sp.); (v.) beetle elytra and unllipede rings of 4 mm. 
diameter. The fa?ces of another held the remains of a green 
hottlefiv and a moth. 

I have already drawn attention to the adaptability of this 
dominant species to all manner of habitats; its activity is also 
i-emarkable, as the following note made at Kilosa, 8.vi.2K will 
show^“ A rustle in the ri>of-gutter and a plop in a bush four 
fmt from the gutter, and 1 vrm just in time to see a striped skink 
‘recover its balant^' and run quickly down the stalks and stem of 
a bush till it reached the ground, which it ci’oesed with a rush to 
the stump of a rubber-tree, up which it darted as if a first-class 

arboi*eal species.^’ , , , . 

A Karungu Ihiy specimen had a large grey cattle tick (? Rhxpm- 
phalus rinm Koch) attached to, and completely blocking up, the 
^r-opening. Bed acarine panw^ites were also abundant about 
anus, groin, axilla, and eaiv 
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Mabuia niHEGUJJkiiis L<mnb, 

Loiinb. Aii'kiv for Zool. Band 14, No. 12, 1922. 

Lounl)erg hsis recently described a skiiik from Soy, Kenya 
C^olony, as Mahnia {stnaia ? var.) irregularis n. ?, which is so very 
similar to three of uiy specimens that I do not hesitate in referring 
them to it. thongh the two immature ones are so dried up that 
they are of little use. These three skiuks wore collected for me 
on Mt. Kenya at an altitude l>etween ]0,00()-‘l 1,600 feet by 
T)r. J. Arthur. I think the species is quite distinct from 
M, striata. Vhe only difTerences hetweeu Ldtmbe»'g s description 
and my adult skink are (1) parietals are in contact behind inter- 
pariebd, (2) a single pair of enlarged nucha Is. 

The largest agrees with M, irregularis in differing from typical 
J/. striata in the following points, though M, striata being such 
a variable species, most of, if not all, tliese variations have l^een 
recorded from time to time :— 

(i.) Anterior loreal 7 toi in contact with the first labial. 

(ii.) Tivo pairs of supra nasals. 

(lii.) Frontonasal (in its divitled state) longer than brofid. 
(iv.) Frontal shorter than the fronto]>arietid and inter¬ 
parietal together. 

(v.) Four supraciliarics, second largest, 
fvi.) The snpraociilar is rer?/ wM sep'irated frcun lip. 

Length of adult 6 inches (69-f 6*5). 

Lyoosoma sundevalli Smith• 

Blgr. C/at. Lu. iii. 1887, p. 307. 

Ten specimens from I>ar es Halaam, Mkata River, Kilosa, and 
Mwanza in Tanganyika Territory; Nairobi, Kkumu,anii Kariingu 
Bay in Kenya Colony. 

The Mkata specimen was taken deep down in a termite heap. 
At Kilosa quite a number were taken in simp l)aek mt-ti*aps; 
presumably insects went to the bread or cheese bait, and the akinks 
followed for the insects. At Karungu Bay and Kisumu these 
lisards were living beneath the boulders on the lake shore. 

A female 9^ inches (1304-102) surpassed all my previous 
reconls and was the one taken from the termite heap. 

A Nairobi male is much mottlcfl on the under surface, like the 
Morogoro specimens referred to in my last collection; it is in 
strikifig contrast to all the other specimens collected this tirne^ 
which are pure wMtf beneath. 

Four developing oihrles (11 x 10 mm.) were taken from a slcink 
at Kilosa on l.ii. 21' and four from the Mkata speclineti on 
30. viii. 21. A very young skink (354 26) was caught at Kiartiiigu 
Bay oit 16. ari. 22. 

hrmmuk wmwAmt B%r. 

Blgr. Ann. del Mm* Oiv. (2) xvui. 180^, p. 718. 

Kilambamukoot is the Kinyaturu name and Kimilikuta the 
Kinyiramt^. 
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Ten specimens collected from Mhala, Ikikuyii, Mpanira-kwa- 
Kagoi, Lukole, isidenge, Itende, Kitlete, Gwao’s, and Pooma, 
and the remains of wliat I am confident was a Ferrand\s Skink 
was found h) tlje stomach of a Serval {F. serral himlei){\t Sagayo. 
Most of my spmaruens were taken beneath logs. 

I'he largest female measured inches (9o -|-85). 

Mhala sf)ecimen.s were coloured unusually ; an freshly 

killed was luit-hrown above, each head-scale with a black mark, 
and each dorsal scale likewise, those on thrcsi cfiiitral rows 
tentling to form dorf^al liiies, wliich is achieved on 'Ird row of 
scalt^ fi^om vertebral and foi*ms the to[i of a dark htteral band, 
liips whitish or vellowisl), each np[>er and some of the lower 
lal)ials hearing a blotch, thider surf.ice of hotly l-Maon-yellow, 
tail pure white, regcnejuted portion }>lumbeons; sides of lower 
surface much speckled. 

The young specimens are strikingly similar to A. traidhergi in 
tolouring except for the spotting on the head and the pinkish 
tails. Kxamimitjon with a It^is, however, shows the markings 
to Im 3 similar to that of the adult in reality. 

Termites wer(' foun<] in the stomachs examined. 

One skink was recovered from tire stomach of a SMird-snake 
{l\ hueriaim) at Ikikuyn. 

AiiLErMAuns t^AiiujEnon Smith. 

HIgr. Gat. Liz. lii. 1887, p. HoO. 

T wen tv five specimens from Dar es vSnlanrn, Mkindo, Mbweni, 
Kilos u Mlvila. and Myrauira-kwa-Sagoi. Attire latte** place the 
.vy> 4 ‘<*ics is very c-»mtuon auumgst the sweeyrirrgs ami vegef.ahle 
refuse bonhu ing bush-paths. It in not uncommon beneath fallen 
ti*ee-tiuiiks, and (*ne specimen W'aa taken at the entrance of an 
*• ejirth,” down vNhicli it was Ik^eing. 

A female measni irrg inches 1 48-f(iB). A male with enlarged 
t^estes wm in breeding colours. nn<lersides of linil>s, tail, and 
alorrg both sides of the body being rich salmon pink (l>ar es 
SSalaam, 4. xii. 22). 

The large female referred to above had six developing eggs in 
ovary measuring d x 3 miii. 

Melanoskps AVER var. longicaitoa Tornier. 

Torn. Zooh Jahrb. Syst. xiii. 1900, p. 602. 

A idngte speeknen at Mkata Station, where f found it beneath 
the gfmind-eheet of my tent wlren striking camp. The tent was 
pitched in a clearing in tlw bueh, 24. viii. 21, 

In referriivg to Melanmap9 oler in the Otalogne, I see ft 
stated “ 3rd upper labial entering orbit,” whilst plate xtavii. 
% in the same woi'k does not dearly show this. My 
irp^men differs from Tomier's descriptiott in the foilowing 

poMi 8-^ ^ 

18 scales round imd-hody agsdnst 19 in Tornkr^s, IBO iealsB 
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ftt>m chin to anal shield against Tornier\s 118-120, Mine 
measured 82 + 30 and his 71 + 41. 

Colomtion is mdforni pkmiheous above and below, whilst 
Torniei s description reads Black-hrow^i scales, little light 
boideis/^ and his secotul specimen “Ventral and kick scales 
black witli wliite borders, hack pale olive, two long rows of black 
spots close together near middle line ’* (rough translation). 

The Mkata specimen is a female with two eggs measuring 
9x4 nun. 

Tornier’s types are from Kerogwe and Masai^land, roughly 
from 100 to 200 miles farther north. 1 do not know of any 
other record of this intei*estiug wonu-like skink. 

AcONTIAS MELBLIGRIS (hay. 

Blgr. Cat. Liz. in. 1887, p. 427. 

As no Acontias has been recorded from East Afi'ica farther 
north than Mozambirpie, I take this opportunity (»f drawing 
attention to a series of this limbless South African skink wlnVh 
were collected at V<u, Kenya Colony, by Capt. A. B. Percnval, 
and which are i^ow in the Museum of the Kenya and Uganda 
Natunil History Society. 

They difler considerably in the matter of Volouring, being 
slaty-black above and pure white beneath in the half-grown ; 
plumbeous aboie and slightly dusky beneath ir) the young. Not 
agreeing wdth the C(dour description given in the Catalogue. 

Two specimens brought home for comparifeon lueaMire 210 + 24 
and 14C+19 mm, respectively, 

C H A M -E L EO K T r n AE. 

ChAMJELEON SENEGALEN8JS Daud. 

Blgi‘. Cat. Liz. iii. 1887, p. 447.. 

A single female from Kabare, Btikoba, 2<>.Kii,22, measures 
6| indies (92 + 6(5). 

Cham^eeon PAKViLObus Blgr. 

Blgr. Cat. Liz. iii. 1887, p. 440. 

Two males and a young one from Kilo!s», (Iwao^s, and 8agayo. 
The last two found on bushes in the vicinity of rocky granite 
kopjes. 

The larger male measmxd 7 inebes (96 + 80), the smaller 
83 +80; the di^taijce between the end of the casque and com¬ 
missure of mouth h 20 mm. and length of mouth 18 mm. These 
examples were a rich dark green in life. Stomach contente—a 
grasshopper. 

Whet appeared to be one of this species was found in the 
stomach of a m^mgCose {if. g. ladsmamn) shot at MbuliA near 
Gwiao's. The Kilosa Chameleon wag killed by a young lemtir 
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OttAliiBItKOK DILEPSIS DILBPSIS I^ach. 

Bigr* Cat. Liz. iii. 1887, p. 450. 

Twenty-six specimens from Kilosa, Ikikuyu, Mt. Ilundungula, 
Itende, Pwaga, JVIbala, Mlalis, and Tahora. 

The largest female measured 14 indies (1844-172). 

Mating takes place in the January and February (22. ii. 23) 
rains. The following note, taken direct from my diary, is of the 
pairing of a female whose hind-limbs and part of tail appeared 
pirtially jmralysed, therefore what occurred may be somewhat 
abnormal. 

Kilosa, 19. i.21. There wei*e some four chameleons in my 
vivatdum, when a native brought me a large female (1004-182), 
which w’as introduced into the case at 7.30 a.m. 

7.45 a.m. I noticed she was on a bnmch facing a male; he was 
raising his occipital tla|i« from time to time; both had 
their thimts vertically dilated. She leaned forward and 
bit him gently about the neck and head. Pairing 1 imagine 
took place shortly after. 

8.15 a.m. As 1 was passing the case I noticed she was lying 
almost on her back except the posterior part which wa.s 
horizontal. The male cliameleon ha<i his head entirely 
underneath her or buried in the gi*ass. 

Her right fore-leg grasped his right hind-leg. 

His right hind-leg grasjied her body. 

His left hind-I eg gripped round her tail, which he kept 
working to and fro, not moving him.self. 

His right fore-leg grasped her side. 

His left fore-leg was in the glass. 

8.21 a.m. She moved now and then, hut except for the move¬ 
ment of his leg, he wras motionless. 

8.25 a.m. While continuing to grasp his hind-leg she bites feebly 
at him, turns slightly and grasps his back on the vertebral 
line in the lumbar region with her left fore-leg. 

8,27 a.in« Qnieseent. Colours strikingly different. The male a 
very pale grej^-green with broad whitish vertical bands on 
sides. The female bright green. One of her hind-lej^, 
which I suppose is partially paralysed, is doubled back in 
a most nncomfortaWe-looking position. 

9J$t a.m* Anterior part of fmnale distinctly on her back; right 
fore-leg of female grasping dorsal rid^ of male now in 
the middle of his back. The male making movements, 
8,87 a*ni, lanes like leaf-vettw on sides of male, who is 

infcted and taking dei^ Ineaths. 

8,40 ajm. Oominezioed to disengage, 

ft41 non* Separated, followed ny the female excreting. 

At thii pirial I had to leave leer the office, but was told that 
eftsr I had left the female eommeneed to follow the male 
lAaal, Ott my fmmrn at Sa0|Lm» eoartfog was in progress^ 
Spo,--1928, No, LXIII. 58 
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both clinging to tiie gauze- of th© cage. The female gently bitibg 
the male on cl\eek, the male responded by raising his occipital 
daps, in dating tliroat enormo\isly, showing skin between scalee. 
She then followed suit. ' , 

Kilosa, 29. i, 21. .During the past ten day.s tlie female has beeii 
following the male about and sometimes vice vere^i. Pairing has 
<loubtless taken place, though I have not witnessed it until lo-day^ 
w hen the female w’as again lying on her back in the grass. ' 

Kilosa., Lii. 21. The female was apparently dying, and so 1* 
gave chloroform. )Sul)soquent post-mortem showed that the 
stomach containevl plenty of fresh insect remains, but the mtos-' 
tines were choked with a very hard lump of matter, which on 
being broken up was found to be mainly composed of chitinoufii 
parts of insects. 

Kilosa, 22. V. 21. One of lU}’^ chameleons on a branch in tii© 
window dropped an egg on the floor between 2 and 2.20 p.m. 
This egg mea.sufe<l 12 x 9 mni. and, being soft, did not break. 

Kilosti, 25.V, 21. The chameleon mentioned in my last not© 
died egg-houml, thei-e being plenty of fresh fo*fd in stomach. 
There were 4fl eggs in the ov^ary me^isuring 14 x 9 mm, 

Kilosa, iv.-fi. v. 22. No less than thi ee captive chameleons died 
when full of eggs, the highest number being 64. Why they 
refuse to lay in captivity wdieu provided with a hush and soil 
I do not know. 

I found a voting chameleon (45 + 44) on a bush at Tindiga, 

UA121. 

Two Ikikuyu males were found to have been feeding on ter* 
mites. A chameleon was found hanging one hind-foot from 
a branch as if dea<l. It had disgorged three grasshoppers, one of 
which was still kicking feebly, together with a lot of blood and 
mucus. It would appear that the chameleon bad greedily 
swallowed his prey without crunching it, and Kul been killed bj 
th© gnisshopper kicking and injuring the stomach with its spiny 
legs. However, on taking up the apparently defunct reptile, it 
walked off in a dignified manner and ascended its bnuieU. 

Mr, Crowther, to whom I sent six of these chameleons, writes 
me that they were not very keen on beetles and flies, but would 
run for woodlice, were very fond of slugs but not much of snails, 
whilst mealworms they despised. Their attitude towards flies 
may be «iue to the fact that they were forcibly fed on these 
during the voyage home. 

As already related elsewhere, chameleons have a very real 
enemy in siaf u, a bich ascend the bushes at night. The chameleeiit 
awakened hy the biting little fiends, throws itself from the branch 
in an effort to escape, when it is set upon by the drim*<^aiitsbeloW| 
which do not ieaye it till all the fiesh is picked off its bones.* 
1 lost quite a number in the garden in this way. 

It is most extsaordinary to what extent a chameleon esn hold 
on when it so desiree, One the land 

sought Ireedom by d«^parting im the I aawlk« 
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Just before dark clinging in a bigh wind to the swaying wire at 
a distance of 80 feet from the balcony and 20 feet from the 
ground. The following morning it finished the remaining 
10 feet tirnl descende<l tlie iron pole. I might say that T mea¬ 
sured the 00 feet veiy carefully lest J should exaggerate in my 
entliusiasm for the performance. 

Nematodes from one spwirnen have been deterniine<l doubt¬ 
fully as Phymlopiera varani Parona, as only females were found. 

OllAM.F.LKoN HIIM^NIATUS Fisch. 

Blgr. Cat, Liz, iii. 1887, p. 452. 

A single female from Kahare, 8. i.23. Measured 714* 60 mm. 
and held twelve eggs measuring 8 mm. in <haineter. 

CUAM^ELKON IIOEIINEUI Htoilld. 

Steiml. Sitz. Ak. Wien, 189], p. 307, pi. i. fig. 1. 

Two males from Kabele. Kenya Colony. 

Tornier has niinie hoeh^udii a var. of hitariiiains’^^ and Miss 
Pro<*ter, after examining the two specin ens aliove, writes of 
:--“This nj»})oar« to me to l»e a variety of Ch. bitcenmtus 
Fisch. In ( \ hiUpniatifH there is a strong sexual dimorphism of 
the castpie. which in the 9 2 low, and in the c? o strongly raised 
and cre.sted. 'fhe two Ivabete males do not <litfer in any essential 
from males from the Alierdure Mtns., K.C.,in the British Museum 
collection. The gulnr crest may also he low, or very greatly 
developed ; Jikewi.se the dorsal, which is always arranged with 
every 2nd or 3rfl spine the longest. One specimen of Ch, hoehneUi 
in the British JMusoum collection has every 3xtI spine remarkably 
stoutly developed.” 

CHAMvELEtiN 4ACKSONII var, VAUERESCEC’.E Tomier. 

Torn. Zool, Jahrb. 8vst. xix. 1903, p. 176. 

We. P. Z.8. 1920, p. 163. 

In my previous note on this three-horned cliameleou J re¬ 
marked that 0 X 1 ly four specimens were available of a large series 
collected, many of which remaitied at Nairobi. Shortly after 
I returned to East Africa, Miss Pi-octer wrote me that a missing 
jar of reptiles which had been sent to the British Museum during 
the war had been found in another department. Amongst other 
things it contained ten of these specimens, to which I referred and 
wanted. Three $ $ were collected on 27. iii. 15 and received 
the same register immW, viz. 3253. One of these (100 mm. 
}mg) and the male 3534 have already figured in my notes. 

Miss Procter points out that in only half of the $ ? referred to 
in my tabulated Hat are the pneorbital horns as long as the 
rostrali and the additional individuals now available contain four 

a Kept. 18»6,p .Bh 

' 63 ^ 
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more $ $ which present an interesting link between forma 
iypica and var. vmtartececi^y and nullify my contention that there 
is little foundation tor saying that the prs&orbitals are rnucii 
shorter than the rostral horn in $ $, but I think still show it is 
impossible to rely on their relative lengths as a guide to sex as 
Meek has suggested. 

Miss Procter has given me the note she made on the specimens 
when they turned up, and I reproduoe this below, together witli. 
the table which she diew up — 


Kegii»tei Number 

8809 

3634. 3513 

3545. 3258 

3253 

3253 3687 

Sex 


d 

d 

d 

$ 


$ 9 

Leniipth of lie«d and body 

113 

01 

81 

oe 

103 

100 

04 04 

Length of rostral bom 

26 

18 

14 

17 

u 

11 

6 3 

lieiigtb of pra?orbital 
horns 

27 

17-18 

14 

14 

11 

(1 onh) 

5-6 

Hepresented by mi¬ 
nute itpioes 5 nun. 
long m both spe< u 
mens as in forma 

tjfpira 


Taking the species as a whole, tlie rostral born is the one to 
develop fii'st, and is in all cases stouter than the prseorbitals. 
The preeorbitals weie evidently first developed in the d» In 
forma typica the 6 has the three horns of equal length, these 
are represented in the $ by three shoH sharp «^piDea (usually not 
more than 1 mm. long). In these Nairobi specimens the horns 
develop in the $ in a highly variable degree. The rostral always 
more or less developed; when the rostral is short the pnnoibitals 
are absent as in forma typka ; when the rostral hoin is long the 
pr^orbitals may be short, medium, or oquat tn lenyih to the rostml. 
In one d of var. muoreocoar the pneorbitals are actually lonqer^ 
though still more slender, than the rostral, in another they 
shorter as in the $ . Var vanerescecce tberetore differs ftorn forma 
typica in the presence of a bom, or horns, of variable degree of 
development in the female.'’ 

CHAMjanEON MELLEBi Gray. 

BIgr. Cat. Lix. iii, 1887, p. 472. 

Three specimens. Two from Kilosa on 8. vi. k 8. ix, 22, of which 
one was on a low coooanut-palm. The tlurd w*as a half-^gi'own 
individual fiom Kisanga, taken 24.ii.26. 

Ab I know of no description of the coloration in life, it mav 
be aa a ell to give that of one ol these females. Bnout a rich 
dark giem; a vertical band pale yellow from buccal bor^i 
below ^e extends upwards to poatocular region, but not on to 
crest. A sendoircular patch m pale yellow rousid forearm 
anteriorly. Pourvertical bands of a ricli daik green on body, first 
partly covered by posterior ends df ooripitia ldbe% theeecxmd abmit 
mid-body bifumtes before mehing the imm awt end seeh 
arm of the foik again bifurcates on the crest, the third and 
fourth ere riimiler to tlm esOond^ aresi pete yellow 
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01 yollowisli-green. Ten similar dark green bands on tail with 
yellowish interspaces much mottled with green. The tail, which 
is genenilly kept coiled, has a very peculiar appearance, as the 
bands coincide, giving the appearance of spokes in a wheel. 

This description might be summarised by saying “Genei’al 
colour a rich dark green, with intermediate more or less complete 
verti(!al bands of yellow from subocular region to tip of tail.” 

When angry C\ melleri gapes widely. The interior of the 
mouth is dark blue-black, corners of mouth blue, inner edges of 
lips j)ink. 'Fwo soft lobes of a Jung-like ^ippearance on inside of 
jaws near the tront. The dark green bands become almost black, 
light yellow bc‘corneft vivid yellow, and the whole v)f head and 
body becomes s[)rinkled with black blotclies, a particularly large 
one appearing just above the junction of the forearm. 

The coloration of the Kisa-nga specimen in life was as follows:— 
tteuernl cohjur the palest of greens, almost white. A black spot 
below the occipital ikp. Four vertical black bands on body, the 
first commencing just behind the forearm. Ten similar bands on 
the tail, ejmh of the fourteen hands with a greenish-white spot 
dorsally. Limbs with three or more bands sometimes very in¬ 
distinct. Thougli kept under observation for three months it 
never became a rich green ( J 136-i-153), 

At Mbala on 2G.ii.23 five eggs measuring 22x17 mm. were 
found beneath a stone on a path. Tliere may have been more, as 
they had been disturbed by natives when i found them. The 
embryos within measured 23-|-36 mm. and the hind-limb mea¬ 
sured 16 mm. There were eight distinct vertical bars on the body 
and traces of more than eight on the tail. 

One specimen on being killed was found to have the intestines 
“<*hoked by four calculi composed of insect remains. 
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47. On some or Littlo-known Specios of Acari. 

By 8 taxlet JIiust, F.Z.S. 

(Submiltod for publicfttion by penn^Mon of t!)c Tnistw^! of the lirilish Museum.) 

[Ili'coived Sei>temlter 10, lOtia : XoMmibcr 0, 

(Text-figures 1-21.) 

Teachvtfs? austeni, sp. II. (Text-fig. 1.) 

Dentomjmph, Body aUout twiee us long as wide. \ )oi'sal sliieM 
undivided, eoverin/ the entire dor.sul siirlace. It is furnisbe<l 
with a slight median loiigitutlinal ridge and a. lateral ridge on 
eaxdi side, these thi<‘e riilges uniting at tlie anterior end of the 
rlorsuin. Tube of reaching forwards on to tlie dorsal 

surface above Um‘ coxa of the first leg, and tlicn bending haelv 
again to foiin a short loo}). There are a numho]* of small iouikI 
platehds. each hearing a hair situated laterally on the soft 
iiitegununit between dorsum and xente.. A jiair of similar 
platelets is also pre.sent on the little triangular cone in xvliich tlie 
body terminates anteriorly. The ventral plates are not quite 
like tboso of 2\ fitiytaU\iU8is Zaeher; the lai'ge anterior one 
(called sterni-inetasterni goniijile by Zacher) has the lateral 
pn)jection on each siile opposite the interval between the secoiel 
and third ooxie more angular than depicteii by Zacher; wliilst 
the antd phite is larger tlmu in 1\ mmatrenHia, ahno.st touching 
the large anterior plate, and sornetinies quite in contact with the 
coxal (inetapodial), tiie latter being very well-developed. All 
the vcHitral plates are ornamented xvith minute s})ots, each 
comjxosexl of a groiq) of punctations. Anterior ventral plate 
with five pairs of very short hairs. An.al plate xvith seven paiivs 
of hairs, including txvo pairs situated near the anal aperture. 
Posteriorly there are seveial of the minute circular platelets, 
ejich imiTving a short hair. 

Lmgth (including palpi) *4ft inm.; xvidth *22 mm. 

Host : A large {Fantophikalmns tuhauinns Thuub.); Brazil. 

LaSLAPS UOANDANl S, Sp. U. 

£, A large and very strongly chitinized species. Sternal plate 
very like that of Z. murtcola Ti^gSrdh and Z. giganteus Berlese ; 
faint reticular markings are present on its surface. Genito- 
ventral piate widely expanded behind the coxue as in Z. mnrkcla^ 
etc.; apparently there are no linear markings on it. Lateral 
jdatekt near the last coxie much larger than is usually the case in 
th0|M«ua Ledape and curiously shaj^, ending in a sharp, almost 
sfiwom point anteriorly; its surface is ornamented with a 
irregular network of lineai* markings. Paired hairs on 
anal pMe slightly longer and also more slender* than the unpaire<l 
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posterior hair. Hairs on venter numerous, most of tliem being 
short, but the lateral and posterior ones are somewhat longer; 
there are three pairs of quite long and fine hairs to the side of 
and behind the posterior end of the genito-ventral plate. Coxa 


Text-figure 1. 



antfeni^ n. Deatonymph. Voatnd rim. 


of first leg with a short outer spine and a kaig inner eeta, ndllier 
being stodt. The spine or tbcn^n on the second and third oosx# 
is n<^t very thieh; whilst that of tibe tbdilih eeia is short and 
slender. 
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Measurements* Length of body (not including capitulum) 
1820/i,; its width 1290ft. Length of sternal plate 440ft; its 
greatest width 420 ft, its least width il80 ft. Length of genito- 
ventral plate (including the operculiiin) about 760 ft; its greatest 
width 590 ft. Length of lateral platelet 195 ft ; its width 142 ft, 

Hah, Off a roflent, Jlugwe, Bunmngi, Uganda. Collected by 
N. van Someren (20. iv. 1922). 

LiroNYSSUs GOUDONENSis, sp. n. (Text-figs, 2 & 3.) 

9 . A single dorsal shield is present, being shaped as shown in 
text'figure 2. On the surface nf Ihis shield there are a number 
of veiy short fine hairs. In the .‘interior half these hairs are 
grouped togetlier, but posteriorly they are fewer in number, 
apparently always being paired ; the paii ed hairs at the extreme 


Text-figure 2. 



pi>st6rior ^nd of the dorsal shield are much longer than the 
others. Hairs on softer uncovered part of dorsum not very long, 
but much longer than those on the dorsal shield (except the 
terminal pair on the latter), and they are curved as in L, saurarum , 
•etc. Sier^ud plate trapesoidal and only furnished with two pairs 
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of hairs; its posterior margin is not thickened. Genito-ventral 
plate narrow and its posterior end pointed. Anal plate pear* 
shaped and not so narrow .as that of L, sauraram. Hairs on 
venter not very numerous,and much shorter and straighter than 
those on the dorsum. Periitenie extending as far foi’wards as the 
coxa of the second leg. Coxie of legs without spurs. Legs 

Text-figure 3. 



furnished with numerous hairs, which are mostly slender, those 
on the ventral aurfnce being very fine. Thei*e is a pair of some* 
what thicker hairs or setw on the dorsal surface of the femur of 
the first leg. normal for the genus, its fingers not 

Jaeii:® fttovided with teeth* 

»\ Xeni# (including pa}pi)/48v*9g mm.; width mip. 
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Host : A skink (Mahuiaquvtiqmsirlata Liolitenstein); nunicrous 
specimens collected by the nutbur on this host at Khaitouni 
(Feb. 1923). 

Liponvssus SYLViAiirM Can. & Fuiiz, 

Miss E, Knight, of the Lister Institute, has sent me n number 
of specimens of L, sylviavnm found on hens at Bloisoe, Bedford¬ 
shire. Tlie mites occur rouml the vents of the biids, and seem to 
multiply very rapidly. 3’lioy form colonies, and do not leave tlio 
birds during the daytime, as is the habit of the common red 
mite of fowls {JJermanysaiis gallitut^ Kedi). The tail-feathers, 
])articularly the lluliy portion near the base, become covered with 
great numbers of mites. Late»-on, the parts of the skin attacked 
hy the mites hecome raw, and a hard scab apjiears afterwaids. 
Although previously fouu.d on Pigeons in this country, this is the 
lirst case of this mite becoming a pest of poultry here. In tlie 
1 Tinted Slates a number of cases of X. attacking bens 

jire known, and it is regarded as a veiy injurious species, egg 
])roducti(»n of the infested birds being greatly reduced. 

DeUMAXYSSI'S (ALLUDEttMAXYSSrs) SAXOriXEl'S Hirst. 

'j’his Hp(*cies \vf\s de.sciibed from specimens found on JUitim 
raitus and other rodents in Egypt. It lias also been recorded by 
Ewing as occurring in the United States (Proc. IT.S. Nat. Mus. 
1922, vo], f)2, lil t. 13, p. 2b). During February 1923,1 collected 
a number of specunens of this mite from ItaltKS ale.randriims 
(grey-bellied form) and from J/as miisadm gent His nt Khartoum, 
Sudan. 


HlllXOXYSSl S (K EOXYSSOIOES) NlTCIB’KAinE, sp, n. (Text-tigs. 

4 & 5.) 

J. Two large dorsal shields are present, co\ering practically 
the entire upper surface of the body instead of oiily a single 
anterior dorsal shield as in most species of Jikinoin/ssas, 
Apparently only one or two pairs of exceedingly short and 
inconspicuous hairs are visible on the doisal shields; there are, 
how^ever, also some very minute and inconspicuous circles on the 
shields; these minute circles no doubt represent the sockets of 
the hairs present in other forms. Hairs on venter also mostly 
obsolete or absent; when present they are exceedingly short and 
inconspicuous. Sternal plate indistinct. There is a clear space 
veutraJly which pi'obably represents the genito-ventral plate; it 
is wide and apparently rounded oft' posteriorly. Anal plats 
distinct and pear-shaped, bearing tlu'ee very short hairs* 
PerUreme very short. Coxie without spines or hairs, only minute 
circles being present. A few very short spinules occur on the 
proximal segments of the legs, and some longer line hairs on theiv 
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iiarsi. There is also a fine hair on the dorsal surface of the 
penultimate segment of the anterior legs^ and a fairly long and 
hue but rather stiff hair, which has its basal ring rather strong 
and conspicuous, is placed dorsally near the distal end of the 
tarsi. 

d*. Genital jwre anterior in position. Anal plate appai'ently 
narrower than in the female sex. 

Measurements. 5 : length (including palpi) ’Gd-’TO mm.; 
width •39~’40 mm. <S : length (including palpi) *66 mm,; width 
•30 mm. 

/lost : JVtKSffraffa oaryoea4a>ctes ; three female specimens 
collected by Herr Tischler at Heilsberg (5.ix. 1913) and a male 
from Ulmenhorst (12. x. 1911); Thienemann Ooll. 


Text-figure 4. 



Minonsftsu* (Neas^soidss) nmifraffag sp. a., $. Dorsal new. 

Kot^.—O wing to>i^he presence of two dorsal shields instead 
of a single antei^ one, as is usually the case in JRkinonpwus^ it 
is necessary to place this species in a new subgonus-^iTson^ci^. 
Rkmonpmus {Nemipmi^s) musifragm i^esembles Neonpsmsis 
interm^m Hirst in having two dorsal shields and also of 
the hairs replaced h(y minute eirdes^ dicing from the latteV in 
the shape of . the ventral pkteSi presen# of dtstinct spliiittes on 
the legs, etc.' ‘ . 



Jtkinonjf»8ii$ {Nconffssoifles) nuci/raqo!, sp. ii., ^. Ventral vn w. 


Ke^ to the species of Ancystropus 2 )resent in the 
British Mttsemn Collection, 


-1 


Pul villus of legs obsolete or absent 
Pulvillus of legs well-ileveloped. 


fSternol plate muck wider than long; the two vows 
I ot deutifonii processes on posterior surface of tirst 

I leg strongly developed . 

2.^ 

Sternal plate only slightly w’ider than long; the 
I two rows of processes on posterior surface of first 
leg much weaker . 


2 . 

3. (Subgenus Merisfaspi.'t 
Kob'uati ) 


A. zelehort Kolonuti. 


A. aihioj}icus, sp. n.? 


"Posterior spcurs of ooxie obsolete. H vpostoxne shoit, 

rather etout, the batbalea unusuaily large . A, maerofflossi, sp. n. 

Posterior spurt of coxae better developed. Hypo- 
^ Stowe shaq^otberwise ... 4. 


r Poiterior spar of first coxa long. A* ealearatuSt sp. n. 

tPoilerHxr tptir of first ooxa rnuoh weaker . X lat$mlis Kolenati. 
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Anov&tropus zblebori Kolenati. (Text-fig. 6.) 

Ancystro^ms zelehorii Kolenati, Parasiten <ler Chiropteren, 
IS.IG, p. 25, 

$ . Dorsal skiHd not \ery long, and its posteiior end is wider 
and blunter thau in A . lateralis^ etc. Penireme very short, being 
lestrjcted to the dorsal sintacc. Theie is a ver^ stiongly 





chitinized structure at the ba^se of the oapitulum ventrally which 
seems identical with the jugular pUxqm^ but it is coalesced 
laterally with the capitulum instead of being free; it has 
distinct and rather wide auriculsa posteriorly much as in some 
tides* Sternal plate situated far forwarda, being placed just 
behind the base of the capitutum; it is sh^er than in the oSier 
known species of Ampetrepm^ much wider than long. 
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Process on ilorsal surface of woll-develope<l and conical, 

flypostonie rather long and Klender. p'irst l^<j greatly enlarged ; 
its claws very large; thepulvillus voiynnicli reduced in size,being 
obsolete. Lateral seta^ of this leg shorter than in A. laUralis; 
there are two rows of strong backwardly-directed denticles on the 
posterior and postero-ventral surfaces of the tirst leg, also a few 
projections on the anterior (inner) surface, and one or two rather 
strong ventral toothdike jn-oject ions. First coxa witli the spur 
on its posterior margin poorly develo 2 )ed; second ajxl thinl coxa* 
each with a slight lobe-like ^j^ur 2)nstf*riorly, these s}>in‘s being 
\vt‘}tker than in A, lateralis and A. calcarain.s. 

Lenijlh ot body (not including caiutuluin) *73 nun.; its width 
•bl nun. 

Jlost: Kolenati slates thiit aithev Jl/u/tojwma inicrop/n/llurn or 
else Pteropns a'<j}fptiacus is the host of this species of mite. I 
]ia\e only seen a single exanijile, ex Kolenati’s collection. 

AN<"iSTRori s .'KTHiorK L’S, sp. 11 . ? (Text-figs. 7 k 10 « k c.) 

9 • A})parently 1 he dorsum is not divided into two 2 >ortions by 
a transvei-se line in Ibis species. J)or.sal shield (scutum) sliajied 
as shown in text-iig. 7 (the dotted line). Hairs on anterior 
margin of dorsum very sliort. I'lie 2»air of hairs jjrcsont just 
])(‘lund the }»osterior end of the seiitmn in A, lateralis is missing 
in A. a'tJiirrpicKs, Sternal shield larger than in A, zelehori 
Kolonati, and its shape is fjuite ilitterent. Process on doisal 
surfa(‘o ol ca,pitulum conical. 

T'iui strongly chitinize<l internal portion of the jafjidar plate 
va-ries considerably in sliape in specimens of this mite from 
ditlhreiit localities; the ])ostenor margin of this internal ^lart 
is strongly concave in tlie examples from Damba Island. Lake 
Victoria, the ])ost(‘rior angles (auriculse) being large and strongly 
]>rodueed ; whereas in S 2 >ocimens from the Gambia the posterior 
margin is almost straight, the auriculae being jiraclically absent; 
the typi(;al specimen from Zanzibaris rather intermediate in this 
respect, the jiosterior margin of this jjait of the jilaque )>eing 
somewhat (joncave with well-developed auricula?, Jhfpostome 
slender and fairly long. Palp rather short ami fairly stoiit. 
J^'irst leg much enlarged as in A. zelehori^ but the backwardly- 
directed little chitinous 2>rocesses on the jiosterior side of this 
limb are w^eaker than in that species; those of the lower row are 
sometimes distinct and dentiform, being es 2 )ecially well-develof>ed 
in examples from Damba Island, Lake Victoria; but those of the 
upper row are quite weak; one or two of the processes on the 
anterior surface of this leg are large, however. Claw's of first leg 
apparently rdther smaller than in A. zelehori^ the pulvillus 
obsolete. Posterior spur of first coxa obsolete r second and third 
COXS9 each with a distinct lobe-like posterior spur; a weak 
pointed posterior spur may also be present on the fourth coxa. 
Bairs on dorsal surface of legs shorter and finer than in A . lateralis 
and also smoother, the accessory hairlets being obsolete; 
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Length af body (not including capitulum) *94 mm.; its width 
•65 mm. 

Ifo€t : A fruit-bat (Epomophoms minor) from Zanzibar; a 
single specimen (the type) from tliis host. Also specimens 
probably referable to the same species of mite from the following 
hosts and localities :—Micropterojms pvmllus^ Gambia (Dr, F, 
EmdaU), From a fruit-bat, Damba Island, Lake Victoria 
(Dr, 0, D, If, Carpenter), 


Text-figure 7. 



Nom—^It is possible that J^otonati’s A, mdhri from Pkropm 
^hAgmia (sa^Pieropm nigert) k allied to tim species described 
al[^e iiiider the name A. mIkiopicitB qt perhaps even identical 

MascaTOBM), Atwiic^ CM ^ 
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AnCYSTROPIJS (MEHISTASns) MACKOOLOSSI, SD. n. (Text-fifirs. 8, 

9, 

$ , Dorsal snrf«po not divided into two divisions, but there is a 
short transverse line situated just behind the pointed posterior 
end of tlie scutum ; tlie latter is sliaped very much like that of 
A, lateralis* Number ami tlistrif)ution of hairs on dorsal surface 

Text-figure 8. 



Ancy9tropu9 {M$rUta9pi») maeroglossi, sp. u., 


Ventral vieiv. 


exJMstlj tbe same as in ^. lateralis. Jugular plaque well*developed 
and transvei 9 »ely elongated, being even wider than in A, UUeralis, 
Stensatpkifs smooth and shaped as shown in text-iig. 8 ; there are 
-^ree hairs on its surface and also the usual two pairs of 

inwute p^iotations. Genital operculwni situated just behind the 
piate^ its anterior margin overlapping the hinder margin 
Proo* Zool. Soos^PfteS, No. LXIV. 64 
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of the latter, Gmilo-mntral plate very similar to that of 
A, lakralie but wider, aud furnished with a pair of hairs as in 
that species. Posteriorly there is also a somewhat triangulai* 
smooth area of the integument. Hairs on venter not numerous. 
Tliere is a pair of hairs or seta® on each side of the posterior end 
of the body as in J. laterali^^ but they are longer than in that 
species. Process on dorsal surface of capltidmn stout and conical. 
Hypostome rather short, comparatively thick, and with the 
terminal barbules exceptionally w^elb developed. First (proximal) 


Text-fignre 9. 



AncyHropuB {MeristaapU) macro sp. n., ?. Palpi and hypostome, 
greatly enlarged. 

segment of palp with ttie outer angle projecting and almost tooth¬ 
like. First leg thickened much as in lateralis^ and furnished 
with rather similar lateral set» and a pail* of paddle-cdiaped 
terminal setes as in that species. The chitinous processes present 
on. the posterior surface of the iiat leg in .4. hArndm are obsdlete 
in this new species^ sad those ostudly present on the inner surface 
are also obsolete or absent; the anterior edge of the ventral 
surface of each of the segments of this leg is eonoavSy however^ 
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and produce<l laterally so as to be almost dentate. Claw of first 
leg small ; the piilvillus present. Some af the hairs on the dorsal 
surface of the le\"s are long. Hairs on ventral surface of legs 
very few iu number. First coxa apparently without any 
posterior spur; the lobe-like spurs on the posterior margins of 


Text*-figure li). 



a. .luj:uhir (){' Ancysfropus aihiopicns (biR'ciiiien from Zanzibar), 
t. .Jiijcubir plalo of AncifutropuB macroplossi. 

c. .lu'julnr plate of J/tcj/ittro2»ns athiopieus (‘«j>eciuuii from Dumba Island, 
Lake Virt*)ria). 

the second and tliird coxfc are very slight, being almost imper- 
eej)tible. 

Leufjth of body (not iiududing capituliun) *63 mm.; its witltli 
*04 mm. 

//oat: Macrof/Iosaua inmimus; Gilolo. 

\Vc have only a, single specimen of this new mite in the 
collectiuu. 


ANCYSTiiorrs (IMeristaspis) CALOAUATrs, s]>. n. (Text-fig. 11.) 

2 . The wliole dorsal surface is rather strongly chitinized, and 
it IS difficult therefore to see the outline of the scutum itself, 
lliere are a number of shallow pits on the surface of the scutum. 
(Jhictotaxy of dorsum much as in A, luteralis^ but the hairs seem 
shorter. Process on dorsal surface of capitulum rounded instead 
of conical as in A, lateralis, et(*. Juytdar idaque, strongly 
chitinized and elongated transversely, being much wider than 
long. Hiemal plats almost flask-shaped, for it is roughly oval in 
shape, with a short anterior neck-like portion. It is smooth, 
being without markings, except for two pairs of minute puiic- 
tatioiis, and there are three pairs of 4mirs on it. Geuiio-veniral 
plate very short, rounded off posteriorly and bearing a pair of 
hairs. Hairs on vmtet' very sparse as in A, lateralis, and although 
<juite short tliey are longer than in that si)ecies. In unmounted 
specimens there is sometimes a slight but noticeable swelling on 
eficli side of the venter just before the posterior end of the body. 
Paired spines or hairs at posterior end of ]>ody minute and 
inconspicuous, being much smaller than in P. lateralis. First leg 
enlarged; the lateral setie ai*e very like those of A . lateralis, and 
there is a terminal pair of paddle-shaped set® as in that species; 

64 » 
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Denticles on postero-ventral surface of this leg also very like 
those of lateralis^ but stronger, the anterior margin of the 
ventral surface of the segments of this leg being strongly concave. 
There is a stout spinule ventrally on each side of the distal end 
of the first tarsus, close to the origin of the claws. Claws of first 
leg not very large; the pulvillus present. Spur on coxa of first 
leg much longer than in the other known species of the genus. 
Second and third qokw each with a lobe-like posterioj* spur. 


Text-figure 11, 



There are a number of rather long haii*8 on the dorsal surface of 
the legs; a pair on the femur of the first leg is the longest, the 
outer hair being the longer of the two. 

Zmgth of body (notincluding capitulum) *70—about *94 mm.; 
itn width *58-^61 mm. 

Sa$t t A lai^e flying-foE (jpuropus sp.) ; Kook Island, August 
1913 (At. Sk Mmh), Mm, is, 0* Botbsoliild^s colL 
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Ancystropus (Mcrlstaspjs) lateralis Kolenati. (Text-figs. 

12ck 13.) 

Ptcropaa later^dis Kolenati, Parasiten der Cliiropteren, 1856, 
p. 29. 

MerisimpU lateralis Kolenati, Sitzb. K. Ak. Wien. 1858, xxxiii. 
p. 84. 

5. Dorsum divided into a lai*ge ant»‘rior and a shorter 
posterior portion by a well-defined transverse line, situated just 
above and behind the last pair of legs. Dorsal shield ill-defined, 


Text-figure 12. 



but shaped as shown in text-fig. 12, the posterior end being 
rather sharply pointed. This shield reaches backwards as far as 
the transverse line. Hairs on dorsum short and few in number; 
there are several hairs near the anterior and antero-lateral 
margin, viz. a median pair and three hairs on each side a little 
further back, also a hair on each side oppasite the gap between 
the third and fourth legs. On each side of the pointed posterior 
end of the scutum there is a short hair. There is also a pair of 
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very short hairs a little behind the middle of the posterior part 
of the dorsum. Apparently there are no hairs on the scutum 
itself, only minute punctf\lions. Process on dorsal surface of 
capitulum conical, pointed, and backwardly directed. 

Jugular plaque well-developed, being strongly chitinized, much 
wider than long, and practically rectangular. Sternal plate 
shaped as shown in figure ; it is very like that of some species of 
SpiniurniXj the anterior end being narrowed ; this plate has a 
narrow marginaJ strip of paler and weaker chitin ; the surface is 
smooth, being without any markings, except two pairs of minute 


Text-figure 13. 



AncyHropui {Merista^piB) latcralU Koleuati, Ventral view. 

punctations; there axe three pairs of marginal hairs. Hairs on 
twicer very few in number; there is a pair on the hinder margin 
of the minute genxto^'Veniral plate. Behind this plate on the rest of 
the venter there are only four or five pairs very short hairs, and 
they are well separated from one another. Part of the renter is 
xeiy smooth, being devoid of the usual linear markings, and 
perhaps this area represents an obsoletjg^plate. On each side at 
the po^eriorend of the body there is a pair 6f characteristic 
rather stout stifi seto. SppoeJtoxae dendeTi the 'terminal barbules 
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fairly well-developed. First pair of legs greatly enlarged, much 
as in zelehm-i; the lateiul Keta> of this leg much better 
developed than in that species, ])eii]g rathoi* stout and projecting 
sideways and slightly forwards; on *»ach side of the distal end of 
this leg there is a paddle-shaped seta, its tip being flattened and 
truncated. At the base of each of the lateial sefie tliere is a 
curious projection ending both ]*roxiinally and distaliy in an 
angular process or tooth, pai*ily formed or at least accentuated 
by the concave? distal margin of the ventral v^urface of the 
segment. Similar projections may occur also on the inner 
surface of the hist leg. The up]>er ]atei*al row of denticles 
present \n A. zehho7'i to he absent in the ])iesent species 

and also in A, calcaraUfs^ sp. n. Claws of hrst log not veiy 
large; pulvilliis present. Coxte 1~.‘5 each with a lohe-like spur 
on the ]>ostcrior margin. A pair of very long hairs is present 
dorsally on the femur of tlie first leg and another shorter pair on 
the patella; similar but shorter hairs are also present on the 
same segments of the second and third legs; the trochanter of 
the thiid log also has a rather long dorsal hair. A lather long 
dorsal hair is present also on the trochanter, femur, patella, and 
tibia of the fourtli leg. All these long haiis liave very minute 
accessory sjiiuules or hairlets, causing them to have a slightly 
rougliened appearance. Lateral liairs of legs stifl', plain, and not 
very long, 

J . Scatvm covering tlie entire dorsal surface. Jugular plaque 
W'ith the posterior margin somewhat concave?. Sternal plate veiy 
like that of the female, hut with the usual anterior genital pore. 
The pair of hairs at the distal end of the tarsus of the first leg 
are not jjaddle-shaped, their tips being finely pointed. Spurs on 
coxa* not so well-developed ns in the female. 

$ . Length of body (not including caijituluiu) ‘TO-’TO mm. ; 
its width *53- *50 mm. 

<5*. Length of body (not including c^npitulum) *50 mm. 

Host : A fruit-bat (Lonseitus iegj/ 2 )tiacits), I have examined the 
cotype deposited in the Brit. IVlus. Collection by Kolenati; also 
specimens from Ileboboth and Jaffa, Palestine, Jan. 1912 and 
5^eb. 1920 (J, Aharoni)^ and examples from Cyprus, collected by 
Miss 1). M. A. Bate. 

Pertolischrus interruptus Kolenati. (Text-figs. 14 15.) 

JPteroptus interruptus Kolenati, Die Parasiten der Chiroptereu, 
1856, p. 29; IHeropius hif^posideros Kolenati, t, c. p. 29; 
Periglischrus interrupUis Kolenati, Bitzb. K. Ak. Wiss. Wien, 
1858, xxxiii. p. 80 ; Periglischrus hi^Jposideros Kolenati, L c. 
p, 82; Periglischrus gluiinimmgo Kolenati ?, <. e. p. 80. 

$ . A small species with tbe posterior end peculiar in shape^ 
being wider than the rest of the body and flattened dorso- 
ventrally, forming a kind of rim. The weak sternal plate 
apparently has no hairs on its surface, but there ai^e three pairs 
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of minute circles on it near the lateral margins, and sometimes 
also two additional pairs of rather indistinct circles situated 
nearer the middle of the plate. Genital operc}dum very small and 
situated between the third coxse. Genito-^entral plate very small, 
nan^ow and wedgesshapetl in outline, the posterior end being 
pointed. Peritreme very short. Hairs on venter few in number 
and exceedingly minute and inconspicuous. Tiiere is a pair just 
behind the posterior end of the genito-ventral plate and also 
three pairs at the posterior end of the venter. Tliere are also a 


Text-figure 14. 



JPeriglischrus interrvptiM KoleDtitif Ventml 
a. En<) of tarsus of leg of same showing pulvillus. 


number of minute circles which do not seem to be provided with 
hairs. Ooxse of leg^ without spurs; they are rather curiously 
shaped (see text-fig. 14), the outer pasterior angle of the third 
coxa being strongly chitinized and projecting somewhat, whilst 
the same mrt of the fourth coxa forms a long narrow strip. 
Numerous hairs and setae of moderate length are present on the 
dorsal surface of the legs, including a noticeably long hair on the 
femur and another on the patella of .the first leg. Ventral 
sttiface of legs almost hairless, except the tarsi which bear a 
number of hairs; PolviHus erf legs peoulkr in shape; there is a 
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well-developed additional lobe or expansion on each side of the 
hasiil support of the claws, besides tlie usual terminal lobes 
(text-(i^. 14 rt). 

(S . Sterufil plate shaped as shown in figure; there are two 
pairs of minute circles situated near the lateral margins 
posteriorly. Flairs on venter either short or replaced by minute 
circles. (Joxie without spurs. The two modified setie placed 
near the distal end of the j^enuliimate segment of the palp are 
quite long. 

Text-figure 15. 



Ferifflischms intermpCus Koleuati, <J. Ventml view. 


Hosts and localities, Koleuati gives Rhinolophas elivosus 
[sss if. blasii] as the host of Periglisckrus interriiptus in liia 
* Parasiten der Chiropteren/ but later in Sitzb. Ak. Wiss. Wien 
gives jB. eurgcde, allotting a new name— P, glutinimargo —to a 
mite of this genus from Egyptian specimens of R, divosus. In 
addition to Kolenati’s cotypes of P. interraptus and P, hippo^ 
svAeros^ the British Museum possesses examples from Rhimlophus 
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mr^ahy Grotto of Pietralbello^ Pontelecchia, Corsica (collected by 
S. Hirst, 17. iii. 1922), and from the same host at Ajaccio 
(S. Hirst, f). iii. 1922). 


PARATETRANVCfllTS INBKJUS, Sp. n. (Text-lig. 16.) 

cJ. with the terminal linger (A in text-lig. 16 a) stout, 
blit lather short, being shorter than the stilt lod-libe seta; 
situated near it. Dortal sensory finger (B in text-fig. 16 «) club- 
shaped and al out as long as the terminal finger. When seen 
from the side, the ventral part of the claws of the anterior letjs 
seems to be a strong curved claw-bke process, but if examined 
carefully, it is seen to be subdivided into seveial p.arallel teeth, 
which are ratlier stout in the case of the first leg, tliose of tlie 
second leg being weaker. Yentral pui t of claw of postriior legs 


Text-figure 16. 



Varat4dra%)fe)hut i^dieuSy 6|>. n. 


< 1 . Palp of male. 5 & c. End of collar trachea showing vai'iation hi ftha^w. (L Pelp 
of female* «. Claw of posterior leg of male. /. Penis* g & //* Claws ot 
anterior legs of male. 

divided into six quite fine hairs as in all the legs of the female 
sex; the dorsal claw-like part is longer than in the anterior legs. 
The hard chitinized part of the perns is short and stmngly curved, 
its end being shaped rather like that of 1\ Ularius (sss T, althcece 
of Hanstein, Zacher, and some other recent authors), one of the 
barbs being quite weajj:* 

2 . Body elongate-bi^al, the body4-^16 head-plate being about 
twice the greatest ^idtb of the former. Terminal finger of palp 
(labelled A in figure d) of female short and very wide. Oolhvr 
trachea noimally ending in a single elongated terminal cell 
(text-fig. 166); in one specimen^ however, the end oonskts of 
two cells lying side 1t>y side, on© b^njg .more elongfited than 
the other (text-%. 16 c)* 0awe of legs of female similar to 
the posterior mm o# tpe consfst|Rg of long 
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dorsal part and a ventral projecting portion split into six fine 
hairs, 

Measiiremenis. J • length (including palpi) *33 luni.; greatest 
width *147 inin. ^ : length (including jiaipi) *31- 04 nun.; 
greatest width *235 lum. 

Jlost-^dant: Sorglmin, India. ]\Ir. Y. llamachandTa llao, of 
the Coimbatore Agricultural College.informs me that this mite is 
sometimes a serious pest of Sorghum or cholam (A/iflropo(io)t 
sorgJncDi), It is found in largo colonies under the surf.ace of the 
leaves and increases i-apidly in nnnibers. 1'hc attacked juirtious 
turn bright red as if attacked hyriist. 3'he mite is greyish green 
in coloui* when alive. 


TETRANYCIinS ( RATJ2GI Hirst. 

F. Zacher asserts (IMitt. Biol, lleiehs. f. Land- u. Forst. Berlin, 
Heft 21, Dec. 1921, p. 91)that the species of Red S[>ider described 
by myself uinler the name Teimnychns cratagi is a synonym of 
Ids Tvimni/chnut vifittneasis. 1’he description of T. miingi was 
published in the Pioc. Zook Soc. July 1920, wheieas tliat of 
vf^'unenifis was published in Ztdtscli/. ungew*. Entom. Berlin, 
vii. ^so. 1, September 1920. It will be seen that T. cmiogi has 
the piiority and that 1\ vmnimisis is the synonym. It is true 
that Zacher had circulated an earlier typewritten document 
wind) <l()es not bear the impression or st^jimp of any Bociet v or 
publisher, nor even tlie name of the 2 >laeeat which it was issued. 
It hears the date ‘‘ 17. Mai 1920^'and is entitled V'orlaufige 
Diagnosen einiger neuer Bpinnmilhenarten.” There are several 
corrections in ])encil in the copy in my possession. It is quite 
evident that this document does not constitute publication ;uid 
that the tliree iig>v sj>ecies mentioned in it are not valid ; in fact, 
it w'ould seem that Zacher realises that this is so Jiiinself, for he 
redescrihes all three species as new at a later date in Zeitschr. 
angew*. Entom, Berlin, as mentioned a Love. 

Anychus LATtrs Can, & Fanz. ? (Text-figs. 17 & IB,) 

cf . Collar traclieoB of a simple type (see text-fig. 17 d), ending 
in a single long cell. Hairs or seta’ on dorsum twenty-six in 
number (not including the finer hairs near the anus); these dorsal 
hairs are stiff, being rod-like and slightly j)ectinated. Penis 
shaped as shown in figure, being strongly curved and claw-like. 
Palp with the terminal sensory finger represented by a conical 
spine, which is only about half the size of tiie tw-o usual stifi‘ red- 
like setae pr^ent close to it; dorsal sensory finger short and 
slender. 

Tarsi of legs apparently without any claw, but the usual tenent 
hair8» which are four in number in the male of this species, are 
present, being situated on a short peduncle. Besides the ordinary 
rather long and slightly-feathered Imirs on the legs, there are a 
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few modified and sensoiy hairs. Dorsally near the apex of the 
tarsi there is a curved hair or seta with tlie end enlarged, being 
flattened and pectinated. There appears to be only one of these 
hairs on the anterior tarsi, but there are two on the third tarsus. 
There are several short, stiflf curved rod-like sensory hairs 
(sinneskolben) at the distal end of the anterior tarsi; four of 
these sensory setie are also present on the penultimate segment 
of the first leg, two <iorso-lateral ones posteriorly and another 
anteriorly, an<i one ventral in position. Besides the short distal 
aensory set» on the second tarsus, there is also one rather near 
the proximal end; whilst there are two on the penultimate 
segment of this leg. Tarsus and also the penultimate segment of 
the posterior legs each usually with a short, stiff sensory seta near 
the proximal end, but that on the penultimate segment of the 
fourth leg may be absent. 


Text-figure 17. 



An^chua latua Can. & FaniS.? 

a. Penis, h. Palp of female, e. Palp of male. rf. End of collar trachna. 
e Pouts, g. End of a leg. 

? . Terminal sensory finger of palp fairly well-developed, being 
peg-shaped and almost as long as the longer of the two rod-like 
#eta3 situated close to it. Dorsal sensory finger not very long, but 
slender and practically cylindrical. 

i . Length of body (including palpi) *375 mm.; its greatest 
width *192 mm. 

$. Length of body .{including palpi) *437 mm.; its greatest 
width *304 mm. 

HanUhosts : Lebbek-trees at Wadi Haifa; specimens collected 
by 8. Hirst (25. i. 1923). Also specimens from a leguminous 
tree or shrub at Makwar, near Sennar, 'Blue Nile, Sudan 
(9.ii. 1923), collected by S. Hirst. 

NoTfi.--The finer structural details, ore not all given Ih 
Canestrini’s and Berlese’s figures of A. so t|iat I have i$ome 
doubt in referring my s|>ecimetts inxm North Attim to this 
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species, but I think tlnit tliis identificjition will prove to })e 
correct. It is possibly also the s:niio ns the mite mentioned by 
F. C. Wiilcocks under the name Bryohiu sp. (Lebbek lied Spider) 

Text-hjjure 18 . 



Anfclmi tatut Can. & Fan?.., ^. Dorsal view. 

in bis Survey of the More Important Economic Insects and 
Mites of Egypt,Bulletin Ko. 1, Sultanic Agricultural Society, 
p. 266 (1922). 
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Demodex sciURiNuSvSp. n, (Text-fig. 19.) 

Yariety of 2>. melesinua'i 

$ . Body about five times as long as the greatest width of the 
cephalothorax. Abdomen longer than the combined lengtli of 
capitulum and cephalothorax. Capitulum not mucli wider than 
long. Striations on dorsal surface apparently all longitudinal in 
diiection, the convoluted pattern present in 1), meleainus 


Text-figure 19. 



DemoAex aciurinuBf ap. n., ?. Doraal view. 

apparently being absent. Spinules on capitulum very minute as 
in Z). follieylcfrurn and i>. meleamm, but not so diort as in the 
latter. Distal part of capitulum sharply angular and salient 
laterally. 

MeamremenU, Total Jength of bpdy of cephalo- 

thorax and capitulum 67 p ; of abdomen 96#. Umte* width 
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of ceplialothorax 33 /a ; of abiloinen 29 /^ ; of capitulum (at base) 
22 ; l6n]y:tli of capitulum 18 ^l. 

Host : llrowii Squirrel (Sciurus imlgaris), A specimen of this 
mite was collected from a squirrel received from Inverness, 
21. iv. 1922. 


Tausonemus translucens Green. 

This mite has already been recorded as occurring on tea in 
(^eylon and India, and also described by myself from specimens 
found on Capsicum in Trinidad (F. W- Urich CdL), ih'ofessor 
G. S. Kulkarni lias brought to the Museiun specimens found on 
potatoes at Poona. He states (A.gric. Jonrn. India, vol. xvii. 
part 1, Jan. 1922, pp. 51-51) that this mite is the cause of the 
very serious disease of Ohilli and also of 

the TamhenC diseise of potatoes in India. 


Tarsonemella, snbgen. iiov. 

Closely allied to Tarsonemus^ but the legs of the first jiair 
stouter than the oGmrs and without pnlvillus. Also the pseudo¬ 
stigma normally present between the first two pairs of legs in 
Tarsoaemns is absent. Pourth leg of f(‘uiale modified in a 
similHr way to that of the typical 'Tarsonemus, the terminal 
segments being atteniia</e<l and ending in a long liair. 

Tarsoneml’s (Tarsonemella) africanus, sp. n. (Text-figs. 

20<fe 21.) 

9 . ^Sh;^pe rather elong.ite oval, tlie liody being much longer 
than >vide. Tarsus of first leg with a w'cll-developed but not 
very large claw, which is slender, curved, and sharply pointed. 
Dorso-laterally near the distal end of this tarsus tliere is a slender, 
striated cylindrical s^cta of fair lengtli. and near tlie middle tliere 
are two similar but smaller set®, one of which is very slightly 
clavate. Two or three stift’ hau*s with hroken-off eiuls like those 
present on the same segment in Pseudoiarsouemoides spirt- 
tarsus, sp. n.,also occur on the first tarsus. Tarsus of the second 
leg with a striated seta dorsally of about the same size as the 
longest one on the first tarsus, and also a shorter and stouter seta 
on its posterior side. Tarsus of second and third leg with a 
pulvillus and paired claws. Hairs on holy short, especially the 
ventral ones; owing to the fact that the specimens of this mite 
are mounted in balsam, it is difficult to be certain of the exact 
number and distribution of these hairs. 

Length (including capitulum) 200/a. 

Host: A hymenopterous insect (Agaon xgstrumW&isrston); 
from Koforidua, Gold Coast (4.iv. 1921). 
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PSEUDOTARSONEMOIBES SRTNlTARSrS, sp. n. (Text-figS. 22 & 23.) 

? . The usual two little scars (representing accessory stigmata ?) 
are minute and oval in shape, being situated wuleh'' apart from 
one another not far from the lateral margin of the conical 
anterior prolongation of the cephalothorax. Pseudostigmata 


Text-figure 22. 



9pi»itnr$u9, sp. n., $ • 


oval in shape and fumiahed with very fine short hairs. There 
is a hair on the dorsum behind the pseudostigma. A transverse 
row of four fine hairs is present on the dorsal surface of the first 
abdominai segment. Second abdominal segmmit apparently 
Pttoc. ZooL. Soc.—1923, No. LXY. 65 
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Avithout any hairs dorsally* Third abdominal segment with a 
pair of dorsal hairs. Fourth abdominal segment with two pairs 
of hairs, the inner ones being much shorter than the outer, 
exactly as in P. eccopiogasteris, riie paired lateral epimeral 
structures lying between the first two legs are not joined to the 
central linear (longitudinal) chitinous structure (Vitztluim’s 
figure of the ventral surface of P, eccopiogasieris shows those 
lateral epimera joined to the longitudinal central chitinous 
structure). First leg slightly enlarged ; its claw well-developed, 
but not very large and moving against a short, stout curved 
spinule. There are a few fine hairs of ordinary type, including a 
long fine hair near the middle of the dorsal surface, on the first 


Text-figure 23. 



Pseu<iotar$im4moid€$ spinUareuSj sp. $. 

a. Terminal s<^menis of first leg, 
h. Tarsus of second leg. 


tarsus. Three of the hairs are blunt, having the broken-oflT 
appearance characteidstic of certain haiz*s also present in 
Tyroglyphid mites. There also seem to be three sensory setae 
(sinneskolben) on the first tarsus; the one nearest the distal end 
is cylindrical, and proj(?ipt8 almost at a right angle to the segment; 
the other two senspry siptze lie paiallel to the tai«us, one of them 
being stout and club-shaped, the other slender and difficult 
to see. Tarsus of second with a slender sensory seta 
(sinneskolbe) similar to that present on the first tarsus; there is 
also a strong dorso-iateroi tpintJde on the eeeo'nd tdbrsus (see text- 
fig. 235), 

Length of body {including capitulum) 267 /♦; its width 
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Host: The Eliu-havk Beetle {ScolyUis (h\<iUucior); a single 
female speoimen found on tlie larva of this beetle at Jvew, 
19. X. 1922 {JL (L Finher). 

Note. —Tliis speeies seems to diller from TitzthurnV P.eccopto- 
(jaateris in having a stout spinuie on the dorsal surfaoo of tlie 
second tarsus. 


LisTKOPiioRoiDEs, gcu, nov. 

Body llatienod dorso-ventrally instead of laterally, as is the 
ease in the genus Llstropliorns, etc. All legs with a suelnu’ or 
jmlvillus, that of the first leg Ixdng niinuto and that of Ihe other 
legs small also. Terminal segments of first and second legs 
grooved ventrally, the sides of tlm groove being ])rovided with 
little knob^ and processes for gripping the liair of tlio liost. 

LisTiioriKmornEs .ETHioiucns, sp. n. (To\t fig. 24 n.) 

cf. JUnh/ moderately elongated. < ^ajiltuhnn. sha])ed rather 
like that of a. louse, being rougldy triangular but with the lateral 
angles salient; it is short and wide. Posterio?' (7i(l of boily in this 
sex sometimes ex))anded and almost lobe-shaped as shown in 
text-lig. 24 ; in otlier specimens the sidef> of tl)e posterior eml of 

the body are straighter (but this is perhaps due to distortion 
througli slirinkage). Tliere are three pairs of Imirs on the 
posterior end of the body, but they are inconspicuous, two pairs 
being very sliort and fhie, and the remaining pair not very long, 
Anal suckers not distinct. Tarsi of anterior leys short and 
modified a.s de.scribod above; the tarsi of the posterior legs are 
rather long and fairly slender, but the other segments of these 
limbs are rather stout. Posterior margin of third coxa furnished 
with two blunt spins, the inner one being fairly large. 

Leayth (including capitulum) 450/a; width 187 p. 

]fo8t\ Cricetomys yarnbicoius; Acevix (Scott-Maejie CoU.), 

LiSTRoriJORUs botiijE, sp. n. (Text-tig. 24/), c, d,) 

c?. Body narrow and elongated, being about four times as long 
as wide. Capitidmn also elongated and rather narrow*; its front 
margin shaped as shown in text-fig. 24 r, being only slightly 
ju’orninent in the middle. Po.sterior end of abdomen shaped as 
shown in figure, terminating in a pair of very delicate IoIhv 
shaped laminae. Just in front of tJiese lobe-like structures there 
is a more strongly chitinized curved line, which is piobably the 
real posterior margin of the body. A paii* of long hairs sjiring 
from the posterior end of the body. Anal suckers distinct but 
small, and rounded in outline. Tai’sus of first and sec*ond log 
furnished with two hairs with blunt ends, one of them being 
rather long. 

2 . Body also elongated os in the male. Unfortunately our 
female specimens are not well mounted, and therefore cannot be 
described. 


65 ^ 
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Text-figure 24. 



a, Li9trop7tovoidf$ prcn. A »p. n., V^Ui'aJ vipw. 

h, Listrop1i9n{i wtlta^ up. S* l>or«iil view. 

<?. Ventral vitnv of aiiUrior cxtremit}' of Littrophorua hotitePt 
d. Ventral view' of posterior extremity of Lisirophdrus botha» $ . 

6 . Lenr/th (incUulitig capitulum but not long posterior hairs) 
380 p. Greatest width 93 p. 

2 . Length (including capitulum) 430-440 p. 

Jfast: Gerbille, at Bothavillej Orange Free State ((?. A» If* 
Jkdford)* 

CArAttiNiA TiiiPius Michael. 

The presence of a sv^tem of tracheal tubes in sarcoptid mites of 
the genus Ot 0 <ieeks, naV^ly Otodeetet cgnoHi var. mH and van 
has already b^n pointed out by the author (Journ. 
Quekett Micr. Club, vol. xiv. 1921, pp. 229 & 230, text-fig. 1). 
Tracheal tubes also occur in Cdbpannia and are very 

simiisr in appearance to those pi^esent in OiodeetM 
A parentiy OMmiks and Ctrpe^mi^ are tte only members of the 
family Saiooptidsft possessing a respirat^ sjf^tetti of traebeal 
tubes; but further investigations on this aubji^t are necesttavy. 
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48. Oil the Pelvic Musch^s und (Jenerative Organs in the 
Male Chimpanzee. By Chaiilks F. Sonnta(;, M.l)., 
F.Z.8., Anat()nii>t to the Society and Demonstrator of 
Anatomy, University Colleoe. 

[ Urernoa OctolwT 1,1023 : Knid XoxeinWr a, 1023 i 
(Texi-fi;:ym*es 5H (M.) 

The pri'sent paper is intended to fill a gap in the literature on 
tli(‘ anatomy of the (Jhiinpanzee, for, althoiigli tli(?re are deMn‘i}»- 
tionsof parts of tlm male generative organs find the arrangement 
of the inuseles and ])e1vic viscera, no full account of these parts 
exists. They have been described fully in the female by Lart- 
sehneider (4) and myself (9). The material on which this account 
is based consisted of the pelvis of an adult nade jinimah wliieh 
lived in the Society’s (lardens for nine years, ami a young male, 
about nine years old, which 1 rcccivc<l soon after it JUTived in 
Jionclon. 

77ig Male Generative OnjanH, 

Keitli (2) states that ^‘The exteimal generative organs ;ire of 
hui’prisingly small df‘velopnient; but it must be kept in mind 
iliiit tlay have been studied on animals, for the greater part 
immature, or, if mlult, iijion animals contracted by long immer¬ 
sion in alcohol.” In the two fresh specimens examined by me 
the fienis was certainly small, but the scrotum with its contained 
testiclas was large. 

is tapering, and it is freipiently seen in the erect or 
semi-erect (jondition. Duvernoy (1) points out that it is often 
erected when the animal is diinking, particularly if a little wdne 
is added to the fluid. After death tlie penis may be ipiite con¬ 
cealed by the prepuce. The anterior (*xtremity has a slight 
colhu’-like rim, with a small process underneath. This is the 
sole representative of the glans penis. In the Drang, according 
to Milne-Edwards (6), there is no rim ; an<l Duvernoy figures an 
expanded, vertically cleft glans of djirk colour in tlie (Gorilla. 
Kohlbriigge ( 3 ) figures a globular expansion of the end of the 
penis ill the Gibbons. I also observeil a welbiuarked glans 
penis. The meatus urinarius is vertical and there is a foss^i 
navicularis. The prep\ioe is thick in both Chimpanzees and 
Gibbons. 

The corpora cavernosa are cylindrical ami of simvll, but uniform 
diameter. They are not expanded close to their origins as in 
Man. They are bound down to the lower borders of the pubic 
rami, and are covered on three sides by the ischio-caveinosus 
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muscles. The corpus spongiosum lias a small bulb afctaclied to 
the triangiilai* ligament. Its diameter is greater than that of 
either corpus cavernosuni. I'he corpora cavernosa soon come 
together. At first they ai‘e separato<l by a. thick septum formetl 
from their contiguous nails, but the septum soon tliius out and 
di^'appears. The dorsum has a groove for vessels and nerves, but 
the corpus spongiosum is not lodged in a ventral groove. 'Jliese 
conditions are seen in toxt-fig. fiH E^^ll. Jn the Ornng the 
conditions are very similar to the above for the se2)tum between 
the coi pora Cavernosa soon disappears; and the core of erectile 
tissue is smaller and the fibrous tunic is relatively thicker than in 
tht^ Chimpanzee and Man. 

The penis contains a small hone, first described by Crisp*. Jt 


Text-figure 58. 



CVoss-sections tliroujiL tlifl j>rostate aiul urethra (A-O) and throug]j the elfinenti- of 
the penis (E-H). Tliese setjtions are arranged in ordt^ from the have of the 
prostate to the aiitonor paii; of the penis; 1): the orifices of the ejocalatorv 
ducts in the urethra. 


is a little more than half an inch long, fusiform in shape, with 
rouiule<l extremities. Crisp figures a rather different shape, 
whilst Mil'ne-Echvards (6) described and figured tlie bone as ex¬ 
panded towards one end in the Orang. The penis is fixed to the 
front of the pubis by two suspensory ligaments, between which 
vessels and nerves run to tlie dorsum. 

The scmtimi is capacious, and varies in size from time to time. 
The skin is darkly pigfiiented, and has crisp hairs. The median 
raph^ is marked on the surface as a white line, which inins on to 
the penis. Tlie Gibbon has not got a prominent scrotum, no 
raphe is prOssent, and the root of the penis lies nearly between the 
ischial callosities. 

Xho perineum is long in the male, but shprt in the female, 

* Proc. SSoal. tk>c. p. 4e. 
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Tlie testicle (iext-figH. 50 and 60) is relatively larger than in 
Man. In an animal 47 inches long from the crown to the heels, 
the testis is 2*3 inches long, 1*7 inches wide, and 1 inch thick. 
The lim* of attachment of the tunica vaginalis (J^.T.V.) runs 
obliquely across the epididymis <EJ^T1)). The uppen-pole is full 
and rounded, «Mnd a well-marked recess (S.K.ll.) lies betw’een it 
and the overhanging globus major (thiVIa.) of the epididymis. 
The lower pole is not so massive as the ujiper pole. The epididymis 
is a long, naiTow body, whose ends arti fohled inwards towards 
one anotiier. The flexures constitute the globus ma jor ((t.M».) 
ami glolms minor (G.Mi.). Tho middle pait is stiaight. On 
section the testis is seen to have a thick tunica albuginea (T.x\L.) 
with blood-vessels, which are very tortuous. Trabecula* ]>ass 
imvards betwi'cn the tunica albuginea and the coipn.s Ilighmori- 
nnuni (CM!.), which is a large mass of connective tissue with 
seminal ducts and largi* hlood-vessels. The corpus i^ relatively 


'jVxt.digure 5h. 



Kxternal appealanco^ of tho testis, betters in text. 


larger than in Man. The trabecula* hound well-maiked h)culi, in 
wdiich tho brownish-yellow .seminiferous tubes lie. The trahccnla* 
also form guides for hlood-vesselsS. Tho elements of tlio duct 
apparatus are as in Man. Thus there appear ii\ succession tlie 
seminiferous tubules, vasa recta, rete testis in tho corpus High- 
morianum, \'asa efFerentia, coni vasculosi, and tlie canal of the 
epididymis. The epididymis is loosely bound to the testis. At 
the upp(?r ])ole of tlie te.stis a hydatid occurs. 

The testis of tho Gibbon (te\t-fig. 60 ii) presents a totally 
different picture from that in the Ohimpanzee. A deep fissure 
divides the organ into two. No corpus High morianum is seen, 
and the surface appears divided by many small sulci into 
numerous lobules, wdiich are granular. No marked tinbeculoe are 
present in the sulci betw’een the lobules. The internal fissure 
corresponds to an external fissure. 
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The sac of the tunicii vaginalis is completely shut off from the 
abdominal cavity in the Chimpanzee and Man. In the Gibbon 
and Orang the orifice remains open, but a ridge prevents the 
testis passing to the abdomen in the latter (Milne-Edwards: 6 ). 
I'he genenil chai acters of the testis, particularly the size of the 
corpus Highiworianum, are identical in the Chimpanzee and 
Orang. Duvernoy (1) points out that the testis of the Gorilla is 
small relatively to the size of the animal; his illustration shows 
that the epididymis has the same appearance as, but is relatively 
larger than in the Chimpanzee. 

lletzius ( 8 ) has made observations on the spermatozoji of the 
Apes, and finds that those of the Gorilla resemble the human 
spermatozoa most closely, 

The vas deferens is gradually formed by a nari'owing of the 
canal of the epididymis; and it has the whip-cord consistence 


Text-figure 60. 



Transverse* sections tlivough the tostiB of the Chirapfouee (A) aiul CJihUon (B). 
The halves of the cut testis are folded outwards. Jiotters in tevt. 


which is usual. It lies in the posterior part of the tldck sper¬ 
matic cord. Its relations in the inguinal canal are as in Man. It 
runs on the deep surface of the pelvic wall along a line corre¬ 
sponding to the diameter of the acetabular cavity. Then it passes 
between the bladder and tbe immense seminal vesicle of its own 
side. At the level of the middle of the bladder the vasa deferentia 
come together and rUn j)arallel to one another to the prostate. 
They exhibit fusiform ampullary dilatations; then they narrow 
and pass into the pi’ostate, where they unite into the common 
ejuculatory ducts with the ducts of the seminal vesicles. In Man 
and the Orang they receive the seminal ducts before they enter 
the prostate. 

The seminal vesicles (text-fig. 61, V.S.) a^ two immense, pyri¬ 
form bodies, whose narrow ends are directed downwards and 
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inwards towards the prostate gland. They conceal the back of 
tlie bladder and extend upwards along the rectum (text-fig. 62, R.). 
Each consists of a long, coiled tube with no saccular dilatations. 
The same arrangement is present in the Orang and in the 
(Jebidte, whereas Man has many glands and a slioi*t tube. 
Leuckart (5) pointed out that the length of the tube is inversely 
proportional to the importance of the diverticula, so the vesiculm 
are impoi’tant secreting oi'gans in Man. Tlie gland has few 
ducts but an enormous numlier of lobules in A/andrilhis ( 10 ) 
and some other Cei’copithecida?. The tubes in the Chimpanzee 
contain milky fluid. Thus the vesicles show the following 
variations:— 

1. Tubes small, lobules numerous— llomo^ Cercopithecidnp.. 

2. Tubes Jong, no lobules— Smia^ Anthropopithecus^ Cehns, 

Text-figure 61. 


1 / 



The intenml geneiative orpraiis of the Chmipanxeo. B* bulb of uretlira; CAP: 
profitatic capsule laid bach ; C.L.A: cut edpe of levator ani; C.S : corpus 
spongiosum; T.I ; tuber ischii; T.L: triangular ligament; U; urethra^ 
Other letters in text. 

The proHcUe (text-fig. 61, P.G.) is of moderate size, and pyra¬ 
midal in shape with a rounded apex. In a Chimpanzee whose 
bodily length is 47 inches, the prostate is *8 inch long and 
*55 inch wide across the base* It has a ivell-marked capsule 
derivetl from the pelvic fascia, and its relations to the neighbour¬ 
ing structui'es in the pelvis are as in Man, A fuiTow represents 
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a trace of Jtlie original division of the gland into two parts, and 
there is a small pyramidal lobe (P.L.). The tissue is dense. 
When sections are made through it (text^hg. 58 A-D) it is seen 
how the urethra is not surrounded by prostatic glandular tissue, 
but is ante-prostatic; and Milne-Edwnrds showed how the same 
arrangement is present in the Orang-Outan. The ducts of the 
vesicula? seminales enter the prostate above and lateral to the two 
rasa deferentia. The vasa and seminnl ducts unite to form two 
tubes, which open side by side into the urethra at the proximal 
end of a broad ridge (text-iSg. 58 1).). The mouths of the ducts 
are thickened. 

Cotuper's Glands (text-fig. 61, C.O.)-These glands, which are 
Text-figure 62. 



O.S.S.L: gieat sciatic ligament j T.I. and T.L. as in text-fig. 61. 

the size of large peas, are situated as in Man, Well-marked 
ducts open into the urethra. The glands are not covered by 
fibres of the bulbo-cayernosus muscles. They are relatively larger 
in the Chimpanzee aild Orang than in Man. The orifices of the 
ducts are very minute. 

The hladder has well-marked lateral ligaments, and the urachus 
is small, but the anterior ligament is well marked. The anterior 
wall of the bladder is closely bound down to the pubis below. 
The mucous membrane is thrown into fine longitudinal folds, 
quite unlike the greatly corrugated inteffor which waalseen in a 
female animal. 
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Muschfi of the Ferine mu and Pelrh (toxt-Cgs, 03 nn<l 04). 

When the skin is renioveil from the perineum the subjacent 
fascife are seen io consist of rn» imperfect superficin] fattv stratum 
ami a deep fil^rons layer, which is not connect ed to the triangular 
ligament. 

The sphincter ani exiernns (te\t.-fig. 03) is a powerful mu>cle, 
and there is continuitv la'tuc(‘n it and ti»e levator ani. It con¬ 
sists of several parts, most of wln‘<‘h form collajs round the gut. 
Tlio superficial pait (S.A.S.) arises in front fn)m the ti iaiigular 

Text-ligiire 03. 


r'^ 



The pt'lviiMuvoct's. A.C.U : raplh'; tVP.P : eentral point 

of perineum. Ollier letter', in te\t. 

ligament in tlie central point of tlm perineum ; they sweep round 
the anus, but they have no lixed jiosterior attachment. Two long 
muscle bands (8. A.II.) arise from the inner aspects of the posterior 
parts of the ischial tuberosities and meet behind the anus; some 
of the fibres are continuous with those of the superficial part of 
the sphincter. The complete hand appears like a sling, it is not 
present in all Ohimpanjsees,and it may correspond to the I'etractor 
ani of lower Mammals. 1’he third pnit of the muscle (S.A. T.) is 
composed of fibre^i arising from the central point of the perineum 
and sweeping round the gut; it forms a thick collar above and 



1008 


Dtt. C. F. SOXXTAO ON TUE PEIiVIC MUSCLE« 


behind the superficial part The deep part of the miisole (S.A.D.) 
runs I’ouiid the gut from the central jmint of the perineum in 
front to the ano-coccygeal raphe behind; its deep as£>ect is in 
contact with, and receives fibres from, the levator ani. 

Tranavf^rse Perineal Mitsclefi \—In tlie two male Chimpanzees, 
as in the female animal alreatly descril)od by me, there is no trace 
of the superficial or deep transverse perineal muscles. 

The hidbo'Cavernosus (text-fig. Gd, B.C.) arises from the median 
ventral mphe on the bulb and corpus spongiosum, and the fibres 
run ventro-dorsally. The ])Osteriov fibres completely encircle the 
bulb, are continuous with the fibres ot‘ the opposite muscle, and 


Text-figure (>4. 



CO. 


The levator ani. O.C; corpus cavernosum; C^S ; roTpus spongiosum; T.L.U : 
upwardly curved base of the triangular hgainont. Otlun- letters in text. 

are inseilied into the triangular ligament. The two muscles ai^ 
separate distal to tb^ bulb, and gratlually leave the ventral sur¬ 
face of the corpus spongiosum; tliey are inserted by small slips 
into the fascia on the dorsum of the corpora cavernosa. 

The i$ehi(>-eavenio$H$ (text-fig. fi3, I-C.) arises from the inner 
aspect of the lower end of the ischial ramm, the inner aspect 
of the tuber ischii and the grmt sacro-sciatic ligament. It is 
inserted into the under surface of the penis and the outer 
and dorsal aspects of the coitus eavernosum* 

When the penile muscles, which are in eontaet, are removed. 



AND GfiNlfilUTlVE OttCiANS IN THE MALE CHIMPANZEE. 1009 


the crura, bulb, nml triangular Llgaiuent are exposed. The lign- 
meut is strong ami c•ompo^e<l of two layers, whicli meet behind 
and are turned up over tlje posterior part of the bulbo-cavernosus 
muscles. The termimil part of the piulemlal ai tery turns up o\er 
the recurved base (text hg. 03, 1\A.). The bulb of the corpus 
spongiosum is attached to the perineal surface of the ligament. 
When the superficial layer is removed the two large Cowper’s 
glands are seen lying in pockets at the sides of and above the 
bulb. The glands shine throiigli the superficial part of tlie 
ligament. 

The compressor nrvthnv encircles the urethra between the layei s 
of the triangular ligament. 

Between the anal canal and the obturator inlerniis there lies on 
(mcli .side a naiTow’, deep iscbio-iectal fossa. And the pudenda] 
artery, iifter emerging from under cover of the great sacro-sciatic 
ligament, passes along under the fascia at the meeting of tlie outer 
and inner walls of tlie space. The vessel turns up over the trian¬ 
gular ligament and ends bysunphiug the crura, bulb, Cowper’s 
glamls, ajul the skin of the }>erineum (text*fig. G3, P.A.). Within 
the sjjace it gives ofi‘ the inferior lucm(«rrljoidai arteiy to the 
sphincter and levator ani (text-fig. 63, I.li.A.). 

The i.^chio-rectal fossa has the same bouiidai'ies as in Man. and 
the faseije covering its walls are likewise similar. Alccck’s canal 
is, hf>wt'ver, ]>oorer. 

'JTie Icrator ani itext-flgs. 03, 64, L.A.) is covered on i;oth sur- 
faci's by fascia* as in Man. The interior fascia is delicate and 
eontnnious with tlu^ e<|ually delicate fascia over the ol)tnraU>i’ 
iiiternus. The muscle arises fiom the hack of the bcaly of the 
pubis, the margin and inner wall of tlie true pelvis and the place 
where the ischial spine lies in Man. The fibres pass downwards 
and inwards to he inserted into the central point of the peiineiim, 
the sides of the anal canal, the sphincter ani externus, the ano¬ 
coccygeal fascia, and the lower sacral and coccygeal vertebnv. 
Hie anterior two-thirds of the muscle are thick and powerful, hut 
the posterior third is thin. 

The coccygens has similar attachments and relations to those 
in Man. 

Conclasions. 

A. The external genemtive organs in Man differ from tliose of 
the Chimpanzee in the following particulars:— 

1. The glans penis is well marked. 

2. There is no os penis. 

3. The corpus spongiosum lies in a groove on the ventral 

surface of the fused crwpora cavernosa. 

4. The septum between the corpom cavernosa persists longer. 

6. The connective-tissue walls of the corpora cavernosa are 

not BO thick and they have more ei'ectile tissue. 

Man also differs from the Orang in the above features. The 

chief difference between him and the Gorilla lies in the absence 
ol the 08 penis. 
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13^ The internal generative organs in i\Ian differ fi*om those in 
the Chimpanzee in the following resjiects:— 

1. The testis is relatively smaller and the (wpus Highmori- 

auum is smaller. The epididymis has a different form. 

2. The vesieulsB seminales consist of a short tubular and a 

large glandular part, whereas the reverse is the case in tl>e 

Chimpanzee. Moreover, according to Milno-Edwards, the 

Chimpanzee ha-s the same characters as the Orang. 

Cowper^s glands are relatively smaller. 

C. Man and the Chimpanzee agree in the closure of the com¬ 
munication which originally existed between the tnniea vaginalis 
and the peritoneal cavity. Ju the Orang and (libhon this remains 
open. 

1), The urethra is ante-prostatic in ilie Chimpanzee anti Orang, 
whereas it descends through the prostate in Man. 

E. The orifices of the ejaculatory ducts are close together in the 
Chimpanzee, and they appear rounded. In Man they are sepa¬ 
rated slits. In J/rmdrillics (10) there is a coiurnon orifice for the 
two ducts. Milne-E Iwards (6) points out that the arrangement 
in the Orang is as described above in the Chimpanzee. 

F. The spermatozoa of the Chimpanzee do not resemble those 
of Man, but those of the Gorilla do accor<ling to lletzius ( 8 )* 

G. The interior of the bladder and rectum is as in the female 
already described by me (9). 

H. The muscles of the perineum and pelvic floor are built on 
the same plan as in Man, but the Chimpanzee has a retractor ani 
and no transverse perineal muscles are present. The ischial spine 
varies, so there are slight modifications in the origin of the 
levator ani. 

It is, therefore, evident that Man differs in many ways from 
the Chimpanzee and Orang in the characters of the male repro¬ 
ductive organs. He agrees with the Gorilla in tiie presence of a 
ghms penis, the characters of the vesiculre seminnles, and in his 
spermatozoa. 
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49. Notes on East African Insects collected 1915-1922. 
By Arthur Loveuidue, F.E.S., ('.M.Z.S. 

[Received October 20, 1923 : Read Xovomber 6, 1923.] 

It was rny intention on returning to Englarnl after my first 
term in East Africa (1915-1919) to publish sucli field-notes as 
were of general interes^t as each order of insects was worked out, 
over tw’enty thousand insects having been collected. 

The tlifiiculty of getting these deteriiiinalioiis performed has, 
however, jirevented the carrying out of my original plan, and as 
these notes are accumulating, T have ma<Ie sundry extracts from 
my journal in tlie hope that entomologists may find amongst these 
casual jottings something of inttTest. 

Tlie ]>resent miscellany is divided into two parts, (A) being a 
list of Hynieiioptera and their Dipterous mimics taken at Kilosa, 
and (B) more general obseivutions on Hymen opt era, Coleoptera, 
Lepidoptera, and OrthopUna. Next yeai*, when more of the 
material will have been identified, it may be possible to publish 
a second instalment covering the same and other orders. 

Localities may be grouped a.s follows:— 

1. Kenya Colony (late British East Africa). 

Frere Towm, on mainland opposite Mombasa Island. 

Mbunyi, north of Tavela ancl we.st of Kilimanjaro. 

Nairobi, 327 nnle.s west of Mombasa. 

Ngong, some six miles from Nairobi, 

2, Tanganyika Teriittory (late German East Africa), 

Butumi, in Morogoro District, 

Handcni, in Pangani District. 

Izikisia, 40 km. N.E. of Tabora in Tabora District* 

Kfihe, in Moslii District. 

Kilosa., 80 km. W. of Morogoro in Morogoro District. 

Longido West, west District of Mt, Longido, Arusha, 

Myombo, 75 km. W. of Morogoro in Morogoro District. 

Mkomasi, 30 km. N.W, of Lushoto in Usarnhara District, 

Morogoro, on Central Bailway, ?100 km. west of Dar ea 
Salaam. 

Moshi, on Tanga Railway in Moshi District. 

Ngari Mtoni, six miles west of Arusha, Arusha District, 

Ngeri-ngeri River, south of Ngeri-ngeri Station, Cent. Rly. 

Singkla, 3 20 km, north of Kilamatinde in Dodoma District*. 

Tambeli, in Tabora District* 

Pfioo* Zootu Soo.—1923, No, LXVI, 66 
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3. PoRTuorESE East Africa. 

Lumbo is the railhead on mainland 3 miles from Mozambique. 

My thanks are due to Professor Poulton for getting most of 
the ideniifications made (the work has been particularly difficult 
owing to rough handling of a store-l>ox in the post, resulting in 
many of the specimens being badly damaged and in some coses 
<lefcached from their labels), for proof-reading and his many 
kindnesses and x'eady help; to W. U. Crawley, The Rev. F, IX 
Morice, !)r. J, Waterston (Hymenoptem); Major E. E. Austen, 
D.8.O., E. Bruuetti, F. W. Edwards (l)iptera); G. J. Arrow, 
K. G. Blair (Cloleoptera); B. Uvarov (Orthoptcra); Dr. F. A, 
Dixey, Prof. E. B. Poulton, W. H. T. Tams (Lepidoptera); A. S. 
Hii’st (Arachnida), for making the determinations; and to my 
chief, Mr. 0. F. M. Swynnerton, for the interest he has always 
shown in entomological pursuits, particularly those connected 
with mimicry and w^aming coloration. 

The material referred to in the following pages is preserved in 
the Hope Department of the Oxford University Museum, where 
it may be studied by any naturalist. 

A. Hymenoptera and their Dipterous Mimios, 

With one exception all the models and mimics metitione^l below 
were taken within an area of 300 square yards on the Otto Planta¬ 
tion, Kilosa, Tanganyika Territory, and with six exceptions 
(mimics 4, 6, 8, 11, 38, 40) all were taken on the mosquito gauze 

protecting the verandahs of one or other of two hoiise*K liot more 
than two hundred yards apart and in the same clearing, Thi« 
rather adds to the interest of the specimens, ainl it will l)e under¬ 
stood that unless otherwise stated all the specimens were taken 
on this gauze. 

The actual specimens referred to in the notes were received for 
every number except, perhaps, No. 34, which is a little uncertain. 

1. Xylocopa inconstans Sm,, $. 31.iii, 21, Only a single 
example of this Carpenter-bee taken, a very perfect model to (4). 
The timber of both these houses is infested with the borings of 
(2) and (3), which I consider form an association in the matter 
of markings or colour from which (4) is likely to l>ene:ht. 

2. Xylocopa cafpra L., J. 13. iv. 22. Very common, 

3. Xylooopa nigrita F., $ . 24. iv.22. Very common. 

4. Hypereohia ipiFAsciATA 0runb., $ (Laphrinae: Asilid®). 
13.iv.22. This Dxpi^rous mimic wag taken at 8 a.m. testing in 
bright sunshine on the verandah-rail just four feet below the- 
nesting-holes of X ni^riia F. When approached it «ew with a 
faint buzz to the rain-gutter on the roof and right alongside the 
nesting-holes: netted. 

6* PsAimooHAEEs Op., ptoboWy TE^AMS Kohl (Pon^lidm: 
Fossoria). 6.vi. 21. Veiy comisjGmn, as also i^ornu ittmi^ly- 
coloured but larger species, whicdi oan be teen tying 
paths and open oieatu^gs on any mmk^ny day. 
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0. OaBCTOCBRA DIABOL17S Wied, (Trtchinidte). 17. iv. 22. When 
"Walking down a steep path at 1.45 p.m,, I noticed this Dipterous 
in^cfc fly up suddenly—the flight was short and rapid—and, 
alighting again upon the path, it ran to and fro with jerky inove- 
meuts of the abdomen till it reached a stone, upon which it rested. 
The movements were almost identical with those of (5) and its 
allies. The fly must be very scarce here, as I luive not met wdth 
it before during twelve months’ residence at Kilosa. 

7. Synaghis cautxata Sauss., va.r. albon'otata Beq., $ 

(Eumenidje : 1 )i{)loptera). 1. iv. 22. Very common, as are many 

other similarly-coloured wasps, blue being their common livery as 
yellow and black is for tlie ves[)ids at home, lihrjncliiiimliiciiiosmn 
Gerst. is one of tliese ; it also enters into the colour association of 
No. 5. 

8. Bromophila capfra Macq. (OrtalidEe). 9. ii.21. On a 
leaf beside the path, almost at the same spot as (0). I do not 
regard iliis tiy as .-i direct mimic of (7), but it must derive advan¬ 
tage fiom avloptiugthe livery of the wasps, which are so common. 
On IT.iii. 17 1 took a number of these flies on flowers and herbage 
at Morogoro, and noted at the time their slow'uess of movement. 
This sluggishness was so pronounced that it was not a difficult 
matter to catch ihem by hand 

9. Ei:menes MAXii.nosA de G., 5 (Emnenida*). 9. iv, 22. 

10. ErMENEs DYSOJiYitoTDEs Gribodo, J. 29. i.21. 

11. Physucephala sp., 9 (Conopidje). 25. iii. 22. I think this 
is a perfectly wonderful mimic of (9) and (10), but the semi¬ 
transparent wings are more like those of other hornets taken 
here whose abtlomens, however, are normal-shaped. This fly was 
resting on the blossom of a Zinnia at 5.30 p.m., and buzzed 
loudly when caught by the fingers; it was c^xti’emel}^ sluggish. 
In iny diary 1 have ju.st come across the followu’ng note under 
date 3. v. 17, Morogoro. “ Took a fly from a spider’s web : it is 
the very image of the long-waisted w-asp. 1 was deceived by its 
appearance at first, but the spider was serenely tackling it.*’ 
Whether this is the same species I cannot say, as the fiy was sent 
home for identification and cannot be traced at the moment. 
It is either in the Nairobi or British IMuseuui (Nat. Hist.), 

12. PsAMMOCHARBS sp. A. (PompilidfiB: Fossoria). l.v. 22. 
Scarce, at least in the houses; there is a bee here very similarly 
coloured which 1 have taken several times. 

* The ejects liquid fmm its mouth wheu handled, and was refused hy 

Dr. O. A. K. Marshairs baboons and Cerc^Uheous (Trans, Knt. Soc, Loud. 1902, 
p. 631). Bromophila caffra is ftgured by Vt, Marshall on plate xxiii. fig. 27, as one 
of a S. Rhodesian Ri*oup of insects with “blackbodies,bine wings,and red or yellow 
lieids 20'*2T)* See also Pr. D. H, Carpenter in Tree. But, Soc. 1918, p. c, 
^ aiid Trans. Eiit* Soc. 1921, p. 72. 
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13. Negrtiomyia MACtJLiPENNis Lw. (Stratiomyidle). 2. i. 22. 
This fly WAS buzzing tip and down the white ceiling of a lighted 
room, when it was approached by an exceptionally large gecko 
{ffemidorctylus muhonia% who followed its movements for some 
time, but hesitated to take it. 

13 a. 6. iv. 22. Another example with closed wings, showing its 
close resemblance to the model. During the five months since 
2. i. 22 five specimens were taken on the gauze, it being about 
equally common with the model in this situation. There is a bee 
here very similarly coloured, 

14. Ans MELWFERA ADANsoNi Latr, 22.iii. 22. This bee is 
a plague, existing in countless thousands in the plantation and 
often making its combs in the houses (see p. 1019). 

15. Eristalooes QuiNQtTEMACCLATiTS F., $ (Eristalimc: Syr- 
phidip). 2. i. 22. Common but not exactly plentiful; buzzes like 
the bee both in flight and when caught; it causes quite a pricking 
of the fingers with its feet when held. On 31. iii. 22 I caught one 
of these flies and oflered it to my monkey {Oercopiihecus alhlgii- 
laris rafilatus)^ wdio would have nothing to do with it though he 
eyed it closely. J then proffered it to a Fennec Fox (Octocyon vir~ 
gatus\ who Avas watching me and was within tAvo feet of the 
monkey at the time. He promptly snapped it out of my fingers 
and crunched it up. I then released the monkey, who went ofi’ 
hunting gi’asshoppers, and was still busy feeding \a hen I went to 
bring him in Imlf-an-hour later, so it was not a question of 
satiety 

16. Megachile sp., ? unoulata Smith, y (Apidse ; Anthopliila), 
6.vi. 21. A common wild bee. Another bee, Kmnla- vulpwa 
Gerst., would act a as model with (16), as also with (14), and (39) ; 
and all four species form together n c6mpound colour association 
into which still other bees probably enter. 

17. SiMOiDBS CRASSIPES F., $ (Eristalime). 21. iii. 22. A mimic 
of (16). 

18. PsAMMOCHARES sp, B. Liv.22, Common. 

19<k 19 a. PLAGIOSTENOPI'ERINA SUBMETALLICA Lw. (Steno- 
pterince: Oitalidse), 11, <k 15. v.22. In houses even commoner 
than the alleged model; when walking slowly up the gauze with 
closed wings they look very waspish. 

20. ICARIA AMBI^UA Gribodo (Tespid»: Diploptera), 1. iv. 22. 
This wasp builds inxiall nests on the verandah, where the little 
colonies of from two to five individuals are quite a common 
spectacle. 

21. Odynbros trovxcalis Sauss., $ (Vespldne), !• iv. 22. 
A closely-related specie^ wiiSh similar habits, 

* Compare <»i miaSmss 
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22. Dacus TECTOiiALis Walk. (Trypetidtvt). l.iv. 22. On taking 
this fly, I went juid captured examples of the models from close 
by. This wonderful mimic is apparently commoner than th€i 
model, but not sd in reality I believe, the explanation being that 
on enteidng the liouse it immediately flies to the gniize to escape, 
while the wasps, knowing their way about, make straight for 
their nests/ Accompanying (22) were two other somewhat smaller 
but very similar species, together with the following. 

22 a, Dacus buf^vistylus Bezzi. 21. iii. 22. A smaller sj^ecies, 
Riul possibly forming a protective association with (22). 

23. Oeiiceuis sp., 9 (Sphegidie : Fossoria). 1. v. 22. Not 
so common as (20) or (21). The very similar Jcaria disUytua 
Gorst. was also Is ken. 

24. Dacus sp. nr. lounsbtjryi Coq., 13. iv. 22. The only 
specimen taken. 

25. Panjscus opaculus Tlioms., very near the British testaceu$ 
Holingr. (Opbioniiue : Iclinenmonidje). 2. i. 22. A common ich¬ 
neumon fly. 

2G. A s]>ecies of Pimplixf (Ichneinn midre) not in Brit. Mus. 
0. iv. 22. B}^ no means abundant. 

27. PrATYTTiiA sp. (Mycetopbilidie). ll.v. 22. The only speci¬ 
men of this Dipteron I have taken, though I have seen but not 
captured others. 

28. A species of Micropezid.e (l)iptei'u). 2. i. 22. Common, 

21). Plecticus ELONGATUS F., $ (Slmtiomyidie). 2.i.22. Very 

common. It will be observed that the model (25) and Dipterous 
mimics (28) and (29) were taken on the same day, and not only so 
but at the same time, on the sameganzed window within a radius 
of two feet. 1 have subsequently seen the model and mimic 
together on several occasions. 

29 rt. SiTLOGASTEii sp. (Oonopidjc). ll.v. 22. Only a single 
specimen taken of this very ichneumon-like Dipteron. 

30. PisoN .sp., probably xanthopus Brullc (Sphegidffi: Fossoria)^ 
15. iv. 22. Common. 

31. Nomia sp., probably same as imiiamed s])ecies from Entebbe 
in Brit. Mus, (Andrenidae : Antliopliila). 27. iii. 22. Common. 
Another bee of the genus Haliciu$ probably enters the same 
association. 

32. Sargus sp. (Stratiomyidae) and 32 a. Probably Sargus sp. 
20. iii. 22 & 9. iv. 22. Dipterous mimics of (30) and (31); with 
elosed wings they are very bee-like. 

33 and 33a. Eumkrub sp. (Byrpbidje). 3. i. 22 k 6. i. 22. Bee 
mimics, (33a) has its wings set in the attitude of rest seen in 
life. 

34, Number missing. A large example of No. 31 bears the 
fdlowiug date, but it is rather small as a model for (35). 24. i. 22, 
Bee* 
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35. Microoon sp. (Hyrphid®)* 17. iv. 22. A very bee-like fly 
when seen walking up the gauze; the illusion is accentuated by 
the faint buzz it gives when caught. 

36. IscHionoN sciTTELLAEB F., $ s=s Sybpuus ^oyptius Wied. 
(Syrphjna*)* l.v. 22. This hover-fly is very like its English 
relative in appeal ance, and does not resemble closely any parti¬ 
cular wasp which 1 have taken locally. 

37 ami 37a. KaYNCHirM sp., prob, badiale 8auss. (Eumeuid® i 
Diploptera20. iii. 22 & 14. i. 22. A common wasp, 

38. Ancyloubhynchus Latr. ( =Xiphoceeus Lw.) sp., ? (Dasy- 
pogoninas: Asilidsp), 31. iii. 21. Rare: a pair w«s taken iv 
cop, in tlie open. A very beautiful general mimic, whose capture 
recalled exciting moments with my first Asihia craftroniformia h. 
in Cornwall. 

39. Megachile pilicuus Mor., ? (Apidte : Anthophila). 
7, i. 22. A very common form of bee ; there are many species 
with similar markings, either with the transverse bars sinularly 
coloured or picked out in blue or chrome. 

40. SisYRNODYTES sp., prob. new, ? (Dasypogonina?). 26. viii.21. 
This is the only specimen of the above series not taken at Kilosa, 
but at Mkata River some twenty five miles away. The model 
or members of the group of models are almost sure to be found at 
Mkata, where 1 did practically no collecting. This fly, so far as 
my memory serves, was captured because it alighted on my coat 
sleeve. 


B. General Observations on Insects. 

HYMENOPTERA. 

The actual specimens refeiTed to in the following notes on 
Hymenoptera were only received for Kos. 41 and 49. 

41. A species of BETiiYLinA, now regarded as Fossorial 
Hymenoptera (Proc. Ent. Soc. Loud. 1922, p. xx\i). This small 
Hymenopteron, so ant-like in habit and in the way it runaalx)ut, 
bites (or stings ?) most painfully. The usual place to find them 
was on the back of one’s neck inside the collar, where they had 
probably got by dropping from the thatched roof. Owing to 
their numbers they constituted quite a pest at JumbeMbulus. 
(Bingida, Dodoma Diet., 11. x. 21.) 

42. CHBYstmnjE, (Actual specimens not available, and it is 
unsafe to give names of others.) Some Ohrysids, four in number, 
on my window had evidently just emerged from their host cell, 
for om of their number still h^ the paper cap of its cell adhering 
to its feet. (Morogoro, 29. ii. 17.) 

43. XYLOOOP4 CAFFRA L. Mv uativo ooUector having left one 
of these ,bees in my butterfij net I reeetved a sting. The Pfubsk - 
was very sharp but soon subsided, and no swelling resuitsd*^ 
(Morogoro, 10.i.l7.) 
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44. Xyi-ocopa torhida Westw., J. When resting in their 
holes these bees effectually close the oj>€nirig of the hole with the 
dorsal surface of tlieir abdomen pressed closely ngainst it, 
yet the tip also so placed as to leave the sting operative. A» a 
result I have twice been stung—the first time when leaning 
against a pole in a hut, and to-day when removing a rubber- 
tree pole which iva.s infested with these carpenter-bees. 
I inadvertently placed my hand over one of the entrances, and 
was promptly stung on tiie tip of the second finger of the left 
hand. The pain was intense for a quarter of an lumr—fully as^ 
bad as that of a scorpion sting. Blue was applied for ten minutea 
and the pain passed ofi'. By 4 p.in. there was only a stiffness and 
soreness. The following morning the top section of the finger 
was much swollen, hard and very tender, and so remained for 
three days. (Kilosa, 17 -20. i. 22.) 

45. MELiroNA BRAi'NSi Kohl (Apida*: Anihophiln). This bee, 
which for my own convenience 1 have christened “ the thirsty 
beo,*^ w’as very much in evidence at Lemheni and Jhitumi and in 
certain spots at Morogoifi an<l Kilosa. It settles in ciowds uj)on 
any exposed surface, such as face ainl arms, to driuk the per¬ 
spiration. It causes much annoyance hy hovering in front of oneV 
eyeballs, and [ notice<l tiiey congregated on the lower eyelids of 
the transport mides to drink their teai's during the campaign, 
and cnustMl tlie animals considerable suffering or at least dis¬ 
comfort. 1 have often brushed them ofi' as one would a fly 
without ever receiving a sting. (Morogoro, 24. i. 18.) 

46. Apis mellifkka adaxsoni f^ar. The East African Wild 
Honey-Bee is one of the greatest pests in the country. In 
Nairobi they do not cause much trouble, but in Tanganyika 
Territory they were a great nuisance during the campaign. 
The l>attle of Tanga w^ns a cla.ssical instance ; in this fight, firing 
through the trees annoyed the bees, who attacked and louted 
both combatants 

My first introduction to the aggres.siveness of the insect 
occuiTed near Moshi when crossing a clear, fast-flowing stream. 
With legs crossed on my mule's neck, the w^ater being up to the 
saddle-flaps, I w^ns almost unseated by the sudden start given by 
the animal, wdiich <lncked her head under water. The next 
moment something stung me on the back of the hand wdiich for 
the moment I imagined to be a tsetse, an insect with which I was 
unacquainted at that time and which we had been told to look 
out for in the vicinity qf these rivers. Glancing down, however, 
I saw it was a wild bee, clouds of which were coming round us, 
and many of my coin|>anions were already stung. The horses, 
without requiring any urging, started sj^ashing and galloping 

* Votk Lettow in his bonk on thiacstnpsigti fttatoft that the bee« were eniwred by 
the of hig tmichino-gnn company, whi^ W to retire no leaa than^thc enwy,. 
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through the water and scrambling up a very steep bank. Nearly 
all the men were waving their helmets wildly about their 
heads, which was probably a mistake, as most of the stings 
received proved to be upon the head. I myself received between 
fifteen and twenty—two of these were on my arms, one on a 
finger, the rest were about the ears and on the head. 

We stampeded for a quarter-of-a-mile before pulling up in 
answer to the blowing of a whistle—it was a good thing that 
none of thd enemy was about to take advantage of our disorder. 
As we formed up into squadrons one of the officers rode down the 
line asking for me, as he knew that I carrie<l a pair of ento* 
mological forceps and he wanted a sting leinoved from just helow 
the eye. One man, who had dropped his helmet and gone back to 
fetch it, claimed to have a hundred stings; sixty were removed 
by a friend of his that day, and I took out eleven the following 
morning. The stings were much more severe than those of an 
English wasp, and the unpleasant effects lasted from 24 to 
48 hours. The person of a hundred stings had the site of each 
marked with a purple spot. One of mine had a dark clot of 
blood at the site of puncture, and thei-e was a swelling for 
six inches around this; the other stings 1 received caused scarcely 
any swelling. The nest must have l>ecn ilependent from one of 
the branches overhanging the river, and X imagine tliat someone 
had brushed against it. (Nr. Moshi, 13. iii, 16.) 

At Handeni an Indian was stung to death. The unfortunate 
man had entered a deserted banda in which was a bee’s nest, and 
the swarm had attacked him ; it is surmised that he tripped 
and fell,for when found he was lying unconscious by the roadside 
and expired shortly afterwards. I was told that a couple of mules 
were stung to death near the same spot. When at Morogoro, 
a monkey was brought to me that liad been stung to death by 
bees. At the time of attack it was chaihe<l to a pole, and though 
several persons made gallant attempts to rescue it they failed 
On removing its skin there was scarcely a squam inch of its body 
unmarked by a sting, the surface of the flesh beitjg covered with 
blood* 

A swarm entered my monkey’s box, which was fixed on a 
tall pole; the animal became excited and received two stings, on 
eyebrow and neck respectively. It was rescued by my boy, who 
received three stings; three other natives who were passing also 
^ot stung. At 5 p.m. a Kavirondo dug out the pole and, balancing 
it on his shoulder, walked through the camp with it; on nearing 
the incinerator the bibs got excited and, buzzing about his face, 
caused bis nerve at kdt to give way, so that he dropped both pole 
and box and fled incontinebtl;f. It so happened that the oox 
containing the irate bees fell in the vicinity bf the native latrine, 
and the rapid exit of boys from the place in various states of 
attire caused much merdHient omong^ their fellows. A sting 
whii& I revived upon my dbeek tbbk (tlys to subside* 
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A galvanised iron building in which I took up residence for a 
time had a cupboard in one corner, in former times the place 
being used as a cotton-mill. This cupboard had two pipe-like 
apertures, and seemed to tlie local bees to be an altogether 
desirable nesting-site. On 1). i. 17 they swarmed, numbers of 
them buzzing up and down the window pane by my table. Others 
persistently buzzed round my nose- -not that that organ is in the 
least flower-like: one of these bees being struck at, stung the 
offending forearm some three indies above the wrist. 'J'he sting 
was not left behind, and tlie pain, sharp enough at first, subsided in 
fifteen minutes : the arm .swelled considerably, and tliis swelling 
did not entirely tlisappear till the l.*»th, L e. four days later. 

On January 2(>th tliey were again unnsnally had. Nearly a 
thousand must liave invaded my quartei*s during tlie day; they 
came like a cloud, and at one time there must iiave been fully 
five hundred on the window panes; the noise created reminded 
one of the room of ii wireless operator. 1 just managed to carry 
oil with my Avork, though the angry humming of some round nose 
and month was trying to tlie nerves. On February 5th I killed 
747 bees on the window pane hy ([uiotly crushing them one by 
one with a little metal pill-box. One hears of swarms every¬ 
where. Whilst seated Avriting near the AvindoAv, i was un¬ 
expectedly stung upon the (welid Viy a hoe which fleAV in at the 
window and straight to my eye Avithoutany provocation Avhatover 
on iiiy part; the poor creature could not extricate its sting, and 
1 had to pull it off forcibly, after it and my eyelid had fluttered 
up and down for a few seconds. It is A^ery usual for these bees 
to attack the eyes, and is not a matter of chance. 

Another time I iioticetl some boys pulling a hainali cart in the 
road outside, Avheu a smiden commotion arose. One native ilived 
beneath the cart and trie<l to conceal his head beneath his arms, 
anotlier sti’ipped oft* his kanzu ar.<l tried t^ wrap his head in it 
and ran away ; the bees were left in tlie road in ptissession of the 
cart, whicli probably contained some sweet stuft*. A similar 
instance came to my knowledge at Kilosa, Avhere the cart contained 
goor; the bees held up all the traflic in one of the main roads 
while they looted the cart. 

Twice I dislodged the oflTendei's from the cupboard afore¬ 
mentioned by means of smoke. On a third occasion I was telling 
a friend of my troubles, when he said “ Why do yon not clear 
them out ? ’* I remarked that I had not the necessary materials 
for making a smoky fire. He made answer: “ What do you want 
with a fire, a stick is all that is necessary ? I fetched him this, 
and then, seeing that he was in earnest,, took refuge inside 
my mosquito net. The cupboard, I might add, was nine feet 
high with a floornspace of about four feet square. Presently 
I heard the stick striking about in the cupboard, and he called 
out that the bees were all gone, in proof of which he poked out 
a large piece,erf comb on the end of the stick. It was perfectly 
true; he had knocked down the neat in broad daylight, and the 
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bees had fled oiit of the pipe-hole like a cloud of smoke and he- 
bad not received a single sting* lie said that to the best of his 
knowledge he had never been stung in his life, but a few days 
later this was no longer the ca^e, for he donned a cap in which 
was one of his homeless bees, and he was stung on the head* 
Within the next few days he received several more stings. 

Tlie bees are dependent on water, and if they get into a room 
from which there is no esca]^)e they soon die. They are very fond 
of sisal flowers, and clouds may be observed round the tops of the 
poles wlien the flowers are in bloom. The blossoms of the rubber- 
trees are another favourite source of nectar, hut the resultant 
honey which I have tasted is Viitter and unpalatable to the 
European, though the natives devour it readilyA strange thing 
that I noticed at Morogoro was their liking for commercial rubl)€u\ 
Some boxes of this stood in tlie sun just outside my quarters, and 
the heat melted the rubber which leaked out from the damaged 
boxes; the bees might be seen cmwliiig over this at all hours of 
the day. XTrine also seems to have a great attraction for them. 
When tlxe rubbei* blossoms are in bloom the presence of the vast 
numbers of bees attracted to the plantations causes numbers of 
Bee-eaters {Merops apiaster and nnhicus) to congregate. 

They have few enemies I imagine. 'VV'hen swarming in the office 
roof numbers of them got into the web of a spider, which after 
wrapping them up very effectually in silk, cut them loose,so that 
they wei’e constantly landing on my table. A robber-fly settled 
on my wife’s arm one day with a bee in its grasp; a leg of the 
bee hfuj got entangled in her sleeve, and some movement eause<l 
the insect to fly oft’; but returning, and failing after several 
attempts to disentangle its prey, it settled down and sucked the 
juices in sitti. (Kilosa^ }8.i.22.) A mantis was «.een to taka one 
from the window^ one day, as is mentioned elsewhere. 

At Kilosa on 14. ii. 21 a comb measuring some six inches 
in length and three-and-a-balf across was formed in the store. 
This was the work of four days, the swarm being small—a large 
swarm will make a» astonishing quantity of comb in a short time. 
One swarm, which had been established for fully a week in thn 
office roof and had a huge comb with quantities of honey, suddenly 
left at 10 a.m. in the morning without any apparent reason; 
1 watched them go, and then examined the comb and found but 
two bees left* 

On 12. ii. 22 I recorded that there had been four swarms in 
the office and three in my store-room during the past month. 
This swarming generiily takes place doling the earlier paiij of 
the year, synclironiiipg with the greater rains and the abundance 
of food famished by the rubber blossoms, which doubtless assists 
multipliicsation and the necessity for swat*ming. 

Mr. O. F* M, Swymierton devised a mtost effec^ve way of 
doling with them. A eamH qimntity of cyanide was crushed and 
dissolved in hot water and squirted over the mrrittge 

after dark, with tbe reSult theyi^ a df pm 
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and only a few individuals would ever recover. For greater 
efiectivenofes tlie swarm would })e enclosed as much as possible 
witJi matting supported by poles. 

47. Belonooaster griseus Fabr. (Yespidpe : I)iploj)tera). 
These wasps, whose paper nests ore to be found pendent from the 
verandah ceiling of most ]Cast African houses, were originally 
inhabitants of caves, I suppose. One day I came upon a huge 
overhanging lock—almost a caveiti— from A\ljose roof were 
suspended a,t least thirty large nests of this species; tl)e half-dozen 
woi kers Iianging to each assumed threatening attitudes in 
characteristic fashion at my ap])roa.ch. On niy going still nearer, 
one flew off and stung me on the chin—a thing they rarely do in 
lunises, wheio they are more used to human beings. 1 'lie ])ain 
was not very ba<l, though the resultant swelling caused several 
kind emjuiiics as to whether I had toothache. (Mt. Longido, 

1:5. ii. ir».) 

In clini)>ing a Flamboyant Tree to reach a dove’s nest] had 
the misfoi tune to disturb the wasps on a nest below me. The 
first intitna iion of this was the receiving of a sting on the calf of my 
leg*, six inclics below the knee. I drove the WTisp off, ])nt in doing 
so receiveil another stiug on my first finger. Tlie sting on the 
leg wav«« bleeding, and looked as if the size of a piii’a 

head had l)een hit,ten out. Putting on^ife|^»tces 1 went otT for a 
foxii hours’ walk, feelingscarcely any inconvenience, Un removing 
the puttees at one o’clock I noticed that the leg liad been tiying 
to swell under its wrapping. By 2 p.in. I could scarcely walk, 
find llio limb was very swollen. At f> p.in. the poisoned leg 
measured 14] inches as against the KI 4 inches circumference of 
the other. Next morning it was 15 inches. I liad no idea that 
a wasp’s sting could have such bad effects. The finger swelled a 
little, but this subsided the same day; it was stiff and a little 
sore on w^aking the following morning, but bail idently had 
a much smaller dose of venom. (Morogoro, 15. vi. 17.) 

48. »SyN\ORis vESTUANS F., subsp. rufa Stiidelmann (Eiuuenidie). 
T came across the nest of this species for the first time to-day. It 
consisted of two mud-cells, roughly 35x20 mm. in length and 
bread tin These were side by side on tlie under suiface of a leaf 
and attached to tlie mid-ril). The leaf mea.sured 700 inm. in 
lengtli, but by reason of the weight attached, hung vertically. 
The lower cell >vas already sealed; the wasp was resting in the 
upper one with its head outwards, completely closing the entrance; 
this was at 4.15 in the afternoon, the weather being dull and 
cloudy. (Kiloea, 25. iii. 22.) 

49 . PsAMMOCHAREs VKNANS Kohl, $ (Pompilidac: Fossoria).. 
My wife, who waa preceding me down a rough path, suddenly 
jumped from her cycle and called me to see such a large spideg^ 
being stung J)y a wasp/’ As I reached the spot tlie spider was 
standing on its anterior legs| it might have had six applied to tha 
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ground, but my impression was four, the remainder being in the 
air and the ventral surface of its abdomen so tilted as to be visible 
to me standing al)ove. The ventml surface of this spider {Cienm 
sp., 2 • Clubionidie) is a very bright scarlet with a black basal 
patch, ornamented by two very white spots which, I take it, serve 
as eye-spots. The spider was a female I believe, as I am familiar 
with the species, having taken one only half the size of this 
specimen the previous week. 

The wasp, which had flown off wdien first disturbed, had now 
returned, and was running hither and thither between the 
stationary cycle wheels looking for the spider; wlien close to its 
victim tlie latter bolted with great swiftness across the road, 
absolutely abandoning its “ w’arning ” (*r “ terrifying attitude.*' 
Swift as it was, the wasp was swifter. I could not say if it ran 
or flew along the surface of the road—probably a combination of 
both; on overtaking the spider it pounced upon it with the 
greatest ferocity, curved its abdomen under, and stung vigorously; 
they rolled over in the road, and as 1 had notliiiig but .a i)en- 
knife whei'ewith to capture them, unfortunately they v/ere 
somewhat damaged. (Kilosji, 28. ii. 22.) 

50. I)0LICI10MUTILLAGlTINEENSJ8Fal).,f. AURATA Bischoff( Mutil- 
lidse). Boiled in my blankets under a bush, and re.adiug by 
candle-light, I felt an insect crawding up my leg. Hupposing it to 
be an ant I attempted to brush it off, when I felt a sliarp sting, 
whose eflects travelled quickly up my leg to the 1 j)}). The pain 
lasted 48 hours and was like a bad nettle sting, leaving a red and 
lumpy rasli. (Handeni, 25. vi IG.) 

At Morogoro and Kilosa. these wdngless females were constantly 
found in the house. At 4,15 p.m. one having crawled uj> my 
caught between my stocking and slipjwi*. It stimg 
me on the upper surface of the foot atout 'l| inches behind the 
little toe. For ten minutes the pain was frantic—for worse tlmii 
a bee sting. An hour afterwanis all pain had disappeared, but 
treatment. had been adopted by placing a small crystal of 
potassium permanganate on the site of the sting. (Kilosa, 
7. vi, 21.) 

Heterooyna (Ants). 

The actual specimens referred to were only received for 
Kos. 52 and 53. 

51. ? PAETOTHYIlBtJS TARSATOS F. or MbGAPONBRA FCBTENS F. 

A flight of termitel had Just taken place after heavy down¬ 
pours of rain, and the termites were busy discarding their 
wings, when I noticed one of these ants carrying off a termite ; 
another ant was carrying a spidm-, whilst a third was laboriously 
dmgging along a stick-insect many timesits ^wn bulk. (Longido 
West, 30.1.16.) ^ 

Passed a dozen or m<«pe compant^ of the lame Fonerine 

ants which wander mrm the road In a qnlte 
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unlike the well-ordered columns of the siafu. Neither do they 
attack anyone who disturbs them, like the sialii, hut, instead, run 
hither and thither, making a hissing noise not unlike that which 
a snake might ma ke when rustling away aiuong dead leaves. Per¬ 
haps it is an imitation whicli serves their puipose. (Kerogwe- 
Handeni lid., (h vii. IG.) Later experience of these ants makes 
me vvondei* wliy they were in fusiform formation wdieii I made 
the note, for generally the hosts are in coluinn formation, unless 
I nm confusing two species. 

52. PAL'IOTUYREIJS TARSATUS F. J have already descrihetl tlie 
coin))at of this species with sinfu, and luive recorded elsewhere 
how they attack the eyes of tortoises, causing tiie jjoor Ix^asts to 
die AVater-^ortoises, how'ever, when in their tank leadily seize 
and eat as did my Fen nee Yo'k {Oioc^/on 'virfiaUis) 

of his own accord when one of tlu-se ants emergetl fioiu a huirow 
near him. (Kilosa, 20. ii. 22, 25. ii. 22 & 10. is. 22.) 

J was throwing out some of the peppeiy .seeds of a paupau fruit, 
when I noticed a sudden activity about the s])ot where they 
were falling, and to my surprise saw fully fifteen stink-ants 
ennying tliem off. W'hetlier the ants had already lieen on 
the spot or had emerged from their holes on scenting the jianpau 
I cannot say. They S(>oii found tiu* pniij)au in the tortoise 
enclosure and oommeneed carrying off the remaining seeds, so 
tliey are not wholly carnivorous in their diet. (Kilosa, In.iv. 22.) 

55. MviiMEropinLES of Paltotuvrei s TARSATUS. A number 
of the^e ants were drying their pujm^ and larva^* on the path 
after licjny rain ; on my appearance they started huirying 
away, and 1 was astonished to see .scoies of LepismaAiV^ insects 
(probably Ctenolejnisvia sp.) of all ages hurrying after them 
and runniug in and out amongst them, also a small beetle 
{Onthvphuijus p^igm}((tU8 Poll.: Copridju) in fewer but consider¬ 
able numbers followed the ants in comjiany with tho Lepiswa ; 
when touched, these beetles shammed death. Mr. Arrow, who 
kindly name<l tlie Orlhophmjus, Siiid that it w^as a common species, 
and suggested that its presence with the ants might be accidental, 
but there was no doubt about the existence of a true association. 
(Kilosa, 16.ii.22.) 

54. Cremastogaster oastanea 8m., var. tricolor Gorst. A pin 
with an atom of food on its point was lying on a ledge, when I 
noticed five of these ants take hold of it and carry it to the 
edge of the ledge. One ant apjieared to be supporting most of 
the weight, having gripped the pin near the point. I therefore 
chased off the other four ants and timed the fifth, which supported 
the whole weight of the pin for fifteen minutes, when I hod to leave. 
(Kilosa, 30. xii. 21.) 

These ants, which are a perfect pest in a food cupboard, being 
fond of meats as well as sweet things, lately started eating 


* Proc, Snt. Soc. Xiond. 1022, xli. 
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away a cork to get at the raspberry syrup which the bottle 
oontaine^l. It was not a question of eating the surface of the 
cork which might have been in contact with the syrup, they 
ate right into the heart of the cork and then downwards. 
^(Kilosa, 15.iv. 22.) 

On sitting down to breakfast I noticed one of these ants 
walking round and round the stem of a vase. I conmience<i to 
count how' often it did the round, and after 39 times, found it 
took two minutes to do 29 rounds; at the end of five minutes it 
seemed to l^e going as strong as ever, so again timed it, and found 
it did a little more than 14j| rounds per minute. At the end of 
ten minutes, as we were timing it again, it began to vary the 
tour by turning about, and only did 9^ rounds to the minute. 
It had, however, already done some 150 rounds, and, falling back 
into its old stride, continued for another five minutes, making 
in all a qiiarter-of-an-hour since we l>egan to time it; during 
this time it had accoaiplished approximately 200 rounds of a 
circle 4^ inches in circumference, giving us an idefi of its accom¬ 
plishments when in column, of 96 j'^ards per hour or more probably 
100 yards per hour. 

The ant then came down on the table cloth, hut soon returned 
to the groove and recommenced its absurd parade, which it was 
still doing when I returned to lunch four hours later. It had, 
of course, come in on the fresh-cut flowers and was far from 
home and friends, but why should it exinbit so little intelligence 
as to wear itself out in this manner ? Was it the scent of its 
own feet that hurried it along, thinking it was on a regular run, 
or was it the reflection of itself in the highly^polished concave 
groove that made it fancy it was accom|ianiea by others ? I 
cannot say, but that it was not a foolish individual is proved by 
the fact that whenever flowers are brought in with this sj^cies 
upon them the same thing happens, sometimes m many as four 
ants taking part in the procession, fi*equently going in opposite 
directions and moving out of each other’s way when they meet, 
(Kilosa, 18,v.22.) 

55. Cardiocondyua bmbryi For. An ant which causes a great 
deal of inconvenience to householders I call the ** Sugar-ant” from 
its fondness for that commodity in particular, and sweet things 
in general. In my piesent quarters they swarm on the b^, 
table, and cupboard and many oi them die in the jam; they cross 
one’s paper when writing, and have to be brushed off one's 
neck, but never retaKgte. (Morogoro, 14. xii. 16.) 

It is interesting to, note that the augar-ants which formed 
long columns to and from my cupboard are now absent; Only a 
few individuals are to be seen each day# (Iforogmo, 20. iii 17.) 

56, Px,AOioLBPis (ANorxiOSiiris) onsfonis^srs 0m# This le^meies 

is very abundant both at Kilosa end ^here it will be 

found running about in incredible numbans on paths and open 
ground and sometimes swaxmihg bn $hey attaek 
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any small insect which they can overpower, and to-day I found 
a small toad {Ihifo reynltiris) being actually dragged along by 
a host of these ants, which so ol>scui*od their burden that until 1 
had picked it up and shaken them oil* I could not tell what it 
was. These ants cause the natives considerable annoyance by 
biting their bare legs. (Morogoro, 12. ii. 17.) 

57. ffiooPiiyLLA SMARAGurxA F. This long-legged, somewhat 
transparent-bodied, yellow ant fastens lenves togctlier to form its 
nest, and should one brush against the branch hearing the nest, 
the occupants rusli out and stand (piiv<*ring all over it. whilst 
others hurry off with open jaws to seek the disturber of their 
peace and soon over all tlie foliage; when tliey get upon a 
j)erson thtiy bit<* savagely, more often on tlie neck tiriii elsewliere. 
Their favourite tree is tlm mango, uy)on wdiOsSe fallen fruits they 
feed; tliey also eat jiaupau ; 1 liave never seen them carrying 
insects. TMiey nest in Javanese silk-cotton trees, wliich bear 
leaves that seem to be suitable for their jmrpose. (Kilosa, 
!>]. V. 22.) 

58. Dohylus (Axomma). probably NtuiuoAXS Tllig. The siafu, 
to whom 1 have referred elsewhere have few enemies. One 
morning 1 sliot one of those timid creatures, an eleiihant shrew 
{Petrodrotnus niyriseta)^ beside a column of ants, which were 
crossing a biush-patli at Ga.m. ‘To my suryirise, on opening 
the stomach of the shnnv, ] found it to contain a number of 
these pests. (Morogoro, 12. vi. 17.) 

59. Doevlus ijelvolos L. On no fewer than three occasions 
my attention was drawn to amphisbaeuids {Monopeltls colohura)^ 
wliich had been attacked underground by these fierce ants and 
so tortured that they came to tlie surface, on one occasion at 
2.15 p.m., wlieu the sun beat fiercely upon the scorching sand — 
conditions which these burrowing lizards detest. This species 
of ant will attack any fre.shly-kille<l body from underneath, but 
appears to hate the light, and never exposes itself. (Lumbo, 
l.ix. 18.) 

60. Campoxotus (Ortuoxotomyemex) serickus F. One of 
these greyish ants, which are veiy common in the house and seem 
to be much addicted to jam, was carrying a spider along the floor. 
I picked up another carrying a small chrysid. (Kilosa., 1. xii. 20.) 

61. Camponotus sp. I believe it was one of the many species 
of this genus which disturbed me when lying down beneath a 
giant tree to sleep, rolled up in my blanket; they invaded me 
in hundreds and were about half an inch in length. Unfortu^^ 
nately, when turning over, I imprisoned one between my cheek 
and pillow, and received a severe nip, (Ngeri-ngeri, 24. viii. 16.) 

I hotic^ an ant in my tent to-day which appeared neculiar, 
and on exatainatien it proved to have the head and thorax of 


* Free. Bat. Sec. bend. 1099, p. xxaeil. 
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another ant of the same species attached to its antennie by the 
jaws of tlie dead head* Presumably the wearer of this ornament 
had bitten his comnide in half during some argument, (Moro^ 
goro* 30. vi. 17.) 

COIiEOPTEBA. 

The actual specimen referred to was only received for No, 65, 

62. CioiNDBLA BitKVicoLLis Wied. A number of these beetles 
were collected on sandy gmund and paths by the river-bank ; they 
harmonized so well with the ground that they were very 
difficult to see. They were also extremely active, taking to wing 
on the sHghte.st pi*ovocation. (Morogoro, 14. xii. 16.) 

63. A tiger-beetle apparently of the same sjiecies, flying in front 
of me, kept settling motionless on the path. I, thinking it was a 
tsetse, wondered what it was doing there, seeing we were in a 
cultivated area of some extent, so jumped off my cycle and then 
saw that it. was a beetle. I stalked it, and shot it witli a garter! 
(Kilosa, 1. vii. 21.) 

64. Anthja STRJAToruNCTATA Guei., (S, This large Carabid 
was seen running across tlie arc of light in front of my tent 
about dusk* In attempting to pick it up, I thrice felt a coolness 
upon my band—the fine spiaying of a lif|UMl, Just then my boy 
arrived with a killing-bottle, and as he knelt to seize the beetle, 
it discharged this secretion full in his eyes, which wore at least 
eighteen inches away, I believe. The pain caused was agonizing, 
and thougli bathed immediately, his eyes hec!ame very bloodshot 
and swollen, and so remained for three days, when the discomfort 
of the protruding eyes had practically subsided, though they 
were not normal for some time afterwards. Tli^ odour was 
very powerful, %ing to the eyes like formalin *, The beetle 
is quite common in the district. (Izikisia, Tabora Dist., 
15. xi. 21.) 

65. PopiLLiA LiouLATAOhs., cj (Eutelidce). Among a series of 
these beetles collected by Balimu during the past week was a 
Ruteli^ whose right meso-leg was missing—had never grown. On 
the opposite side the middle leg had three feet with one l>ase— 
that is to say, the beetle ha<i five legs on the one side and only 
two on the other. (XJluguru Mtns., l.iii. 1921.) 

66. MviiABKis OO0LATA var. TBiconoa Gerst. (Mylabridxe: Hete- 
romera). In my ^te on the ovipositing of this beetle which was 
kindly communicate^ by Prof. Poulton, he drew attention to the 
typescript being indistinct as regards the fraction of an inch 
expressing the length of the ^ge (Proc. Ent. Soo. Lond. 1921, 
p. xcii). This should read ong-eignth of an inch, and not one-third. 

♦ Compiire Br. witli f&rm$UU B«rt (Froc. JBiit, 

8o(^ Locd. mis, t>. n) and tiff i witk M 

(Tmiift. Snt fide* Also la^tt&ys witk 
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(>7. Mylabris inciNCTA Beitol. In t]iis connection 1 came 
across a note to tlie effect that this rod-and-black l^eetle was 
excavating a bunow on a native patli tlirmigh tlie inealie crops. 
(Morogoru, O.vii. 17.) 

b8. Mvlabris sp. A number of Miflahrls beetles with 
scarlet-marked elytra were feeding ui)on some Oucttniis plants 
on May 29th and again to-day. On both (xjcasions there were 
about eight to each plai»t and none on the vsurrounding herbage. 
The interesting thing about them was the way the males (which 
were much smaller than the females) followed the females up and 
<lowii the stem or leaf as the case might be, stroking their elytra 
.'ind abdomens with their anteniue. Both antennae of the male 
would be raised siniiiltaueonsly, and with these he stroked the 
female most (^aresMiigly. The hirger l>oetle fed unconcernedly or 
walked about, followed closel}^ by her devested attendant, (i^gong, 
Nairobi, Ib vi. 15.) 


LEPIBOPTEHA. 

The specimens referre<l to were received for Nos. 70, 75, 7(), 
77, 78, 80, and }>rohably 73, 74, and 79. 

One nevei* gets tired of the wonderful butterfly fauna of East 
Africa; and between Mt. Kenia and Mozambit|ue at one time or 
a-nothei*, the writer has seen extraordinary assemblages of them 
in almost inconceivable numbers and variety, but nothing ever 
surpassed the display on 17. iii. 16, when they were feasting on 
the dead transport animals left stranded on the wayside by the 
tide of war. 

On leaving Moshi for Kalie we passed thi'ougli miles and miles 
of rubber, coffee, and other plantations. It was a glorious 
though somewhat steamy day after heavy rain. Never in my 
life have 1 seen such thousands of butterflies, all apparently 
freshly emerged, ivs they were in the pink of condition. There 
was one patch of Papilio demodocm about eighteen inches in 
diameter and containing about one hundred closely-packed insects 
feasting on the intestines of a bullock. On a mw buckskin there 
was a big crowed of blue.«, and every puddle in the road was 
surrounded by numbers of them. (Kahe, 17. iii. 16.) 

69. Eurytbla hiarbas Drury. Came upon a bush to which 
a number of Oetoniids were clinging; one of these was on the 
lower side of a horizontal branch, and immediately above him 
was the Nymphaline A’, hiarbrn^ which was applying its proboscis 
to a spot of moisture on the twig immediately above the beetle’s 
head; each time it pi’otruded its proboscis to do so, the beetle 
I’olaxed its grip with one of its pro-legs and waved it in the 
direction of the butterfly; replaoing the leg, it repeated the action 
witli the opposite leg; the object of this was to drive the butterfly 
away from the exuding sim. Betuming later I found no fewer 
than three beetle-butterfly groapsi, and concluded that the 
Paoc. ZooL, 800.-1923, No LXVIT. 67 
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beetles scarify the twigs to obtain the sap, and resented the 
butterflies partaking of the fruit of their labours, later in the 
afternoon a larger Oetoniid was seen in a tree going through the 
same performance with a Cha^a^es. (Karura Forest, Nairobi, 
21. vii. 19.) 

70. Teracolus casta Gerst., $ (Pierinre). Took a butterfly 
to-day with one pair of wings fully developed; the other pair 
still in the chrysalis. The butterfly was vainly flapping its fore¬ 
wings. (Kilosa, 13. xii. 20.) 

71. Oatopsilta FJ-oUKiiLA Ffibr. (Pieririto). liesides the migra¬ 
tion of this butterfly noticed on 3. v. 15, another migration 
lasting several days was witnessed in 1919. In both cases the 
butterflies wei’e going in a north-westerly direction. In the 
second mign^tion the wind was strongly in their favour, but if I 
I'ecollect aright, adverse on one somewhat cold day (Nairobi, 
V. 19.) 

72. Papilio demodocus Esper. Watched this Swallowtail 
curving its abdoinen under the leaves of a lime-tree for pui‘poses 
of oviposition. It did not seem easily saiisfied in the selection 
of a leaf, and the eggs were laid singly. (Kilosa, 28. xi. 20.) 

Took a very young larva which has a wonderful resemblance 
to a bird-dropping. (Kilosa, 29. xi. 20.) 

Very common hi cop, just now. (Kilosa, 18, xii, 20.) 

Fi’om later observations I < have come to the conclusion that 
the species breeds all the year round, though prineijiaUy in tlie 
rains. Larvie were taken at Durban on 21. xii. 14. 

73. Nbphele pbneus peueus Oram. When the rubber-trees 
are in bloom hundreds of these hawk-moths are to he seen 
flashing about the tree-tops, where they are difficult to obtain. 
Later in the season they come to the paupau flowers, and the 
only way to net them is by cutting off all the leiives of the 
paupau-tree. They are not nocturnal, strictly speaking, but 
crepuscular, becoming active again about 5 a.m. (Kilosa, 
31. V. 22.) Flying with them was the much rarer Nephele Upa/rtiia 
ButL 

74. Aoxias mxhosjb Boisd. (SaturniidsB). Discovered the cocoon 
of a Queen Moth, which is one of the prettiest things in the way of 
cocoons. It was «i||un on the iichen-corered twigs of a fir-like 
tree. It is of a viwy silvery appeai»ance, and if a section be cut 
out, the texture will be found so strong that it is impossible to 
tear. There are small breathing-holes at the top end, just beneath 
the opening from which the motli emerges. At the lower end 
are a few more hedes, possibly for the sake of a current of air or 
to oar*y off any moisture. (Maklh4n^ 81. vii 

♦ 

' p. xiftii. II ^ n ' ' ''1^ ' f s' ', ‘ ’ 
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Of four live cocoons received yesterday from Natal a mtile 
emerged at 2 p.m. this afternoon. By 3 p.in. it seemed to have 
finished developing the wings, whose monstrous tails are 3 inches 
in length. At 4 p.in. it opened the wings and rested with them 
tlat—the resting moth had a most striking appearance. (Nairobi, 
23. viii. 19.) 

At 9 p.m. I heard a crackling noise from one of the remaining 
cocoons, from which 1 had cut a small section the better to 
observe the pupa within. The latter was swollen, making the 
abdominal rings very noticeable. 1 watched the moth climb 
fioni the funnel and withdraw its alxlomen very suddenly; after 
recovering from its exhaustion, it adjusted its position on the 
outside of tfie cocoon. With the exception of the mauve costa, 
tlie wings appeared to be entirely orange-yellow at t his stage; a 
pale green blush began to sufFusc the wings, commencing at their 
basal parts. The green spread an<l deepened in tone until it had 
replace<l the greater jiart of the yellow. On emergence the tails 
were very short- a (juarter of an inch perhaps—and were the 
last part of the wings to develop. At 11.45 }>.m. 1 Wius awakened 
by the moth flying round the room, and on turning up the light 
found a second specimen had emerged and was nearly dry. 
Both were males. (Nairobi, 27. viii. 19.) 

75. lluoDOGASTiiiA viTREA Plotz (Arctiilue). When walking 
up the path at 4 p.m. 1 disturbed a hunting party of the llelmeted 
Shrikes {Prioaops talcicoma\ which tlew into a large tree over¬ 
head and recommenced their researches there. Immediately 
afterwards a line motli in eJnerged condition dropped down on 
the path, almost at my feet. I poked it with a twug, but, as 
it did not move but sliainmed death, tried to pick it up b}' one 
of its vivid red legs, whereupon it began to exude a bright 
yellow fluid from both shoidders,*’ this fluid coming out as a 
froth with a marked rotary motion. I passed the twig beneath 
the moth, hoping it would clamber up it; to iny surprise it 
seized the twig with its hind legs only, and, as I raised the stick 
in the air, it picked up two lumps of quartz from the path, the 
larger lump measuring 10 x 15x6 mm. As I carried the moth 
along with me, it carried the quartz for fully a minute before 
dropping it, and for yet another minute it remained supporting its 
own weight by its hind-legs. The pillars of froth stood up w’ell 
from its shoulders, being about 3 mm. in diameter and 8 or 
10 mm. long. Suddenly the froth dissolved into drops, which 
fell upon my hand, and the moth with rapid <lartirig flight made 
off. The fluid smelt to me like the secretions of the cloacal 
glands of a British Grass-snake, which is also used as a defence 
(Kilosa, 8.vi.21.) 

^ Dr. Carpeutor Kaa obsaiTed tho sama mathod of defence in an allied specien, 
B. l$wi 0 pUra Hnipen., and hat recorded the acrid odour and taste of the secretion 
(Proc. bond. 1913, p. xovU), 


67 * 
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7t$. Maxera marohali Boisd. (Opbidenria ; Noctuidie). 
Whilst ill the garden my wife’s attention was di-awn to some¬ 
thing moving amongst the dead leaves, A rolled~np leaf 
19x8 mm. was making progress by a series of little jumps. 
Placed on a tableclotli, it journeyed first in one direction and 
then in another quite aimlessly. On opening the leaf a flattish 
moth larva was found. (Kilasa ,12. iv. 22.) 

On opening the leiif 1 found the maggot-like larva had pupated. 
(Kilosa, 24. iv. 22.) 

On going to the box in which 1 had placed the chrysalis, 

I was sorry to find the small brown moth hail emerged some time, 
as it was already dry ; the time ta.koii for development was thus 
extremely short, (Kilosa, 5. v. 22.) 

77. Axaphb RETicujUATAWalk. (Koioihmtiche). Last November 
I found the cocoon of a wild gregaiious silk-moth. I'he cocoon is 
a khaki-coloured, stwiigly-woven structure 190 mm. (7i inches) 
in length and 110 mm. (4| inches) in diameter at the bh)adest 
part. Through its axis passes a bmnoh of the food-plant, whose 
twigs and leaves are incorporated with the mass of silk. At the 
upper end are two chimneys or funnels protruding 20 mm. (| in.) 
from the surface of the pear-shaped cocoon. Through these the 
moths emerge at dusk and for two houis afterwaids. 1 nevei* 
recollect seeing any emerge after 9 p.m., though doubtless tliey 
occasionally do so. 

The business-like hurry with which tlie moths emerge, as if 
accustomed to do so all their lives, is quite amusing. The head 
of each moth as it emerges is protected by a little helmet of 
shamrock-shape, each of whose leaves ” is deeply concave. This 
helmet is, of course, part of the head-piece of the chiysali.^, and 
serves to protect the eyes and delicate head of the motli as 
it pushes its way out of the funnel. As soon as the head 
was clear of the funnel, up went a pro-leg and gave a push 
to the mask, which fell to the ground; quite a heap of these 
were found each morning almost immediately beneath the 
funnels. 

Moving humedly and crabwise the insect then travels from the 
funnel to the under side of the cocioon, where it hangs whilst its 
(R^umpled and draggled wings o[>en out, develop, and take shape, 
the brown lines on the creamy ground becoming clearly defined. 
The wings were th^n raised al^ve the back in the position of 
those of a butterfi^; from time to time they were shivei*ed, 
apparently to test their muscles. After hai^dening, they ai^ 
brought to the usual position of a moth at rest, lying one across 
the other upon the forming approximati^y a triangle. If 
disturbed at all the moth discharge a pinkish excretion, end 
this fluid leaves with such force that X should think it carries a 
distance of q[uite nine inches from the moth. 

tkeon^ically this is the middle d the riduy seasou^ hUt there 
have beeu no rains recen%; nevMhdess three of moHis 
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emerged this evening. J will give the rest of the dates of 
emergence serially, with the nunihers of moths which emerged 
from the cocoon each day. (Moro«oro, 18. iii. 18) : - - 


March 19 th. 

9 

Marcib 25tli . 

... 40 

20tli. 

... 13 

2tit,h. 

... 58 

„ 2l8t . 

... 10 

„ 27tti. 

... 22 

„ 22n.l. 

... 13 

„ 28f,h. 

... 9 

,, 23rd. 

... lb 

2!)tli. 

... 10 

„ 24tli. 

... 25 

„ 30tli. 

... 4 


After this not more than ones or twos emerged at long 
intervals and often crippled, the total not exceeding ten. If we 
assume there were ton, it gives the astoiiishing total of 240 moths 
emerging from this one cocoon. (Morogoro, llO.iii, 18.) 

Found a secomi cocoon on a small shrub ami, assuming the 
moths liad emerged, put it away in a trunk. (Kilosa, 30. xii. 20.) 
On opening the trunk I found some 14 or IG had recently 
emerged. (Kilosa,, 10. iii.21.) From this dai-o the following 


emergences took place: 

March 11th . 

.. 4 

March 17th . 

.... 1 

„ 12th . 

2 

„ 18th . 

2 

„ i:ith . 

2 

U»th . 

.... nil 

„ 14th . 

.. 2 

„ 20t]i . 

. 1 

,, 15th . 

2 

„ 24th . 

. 1 


This cocoon the)ef<n'c only produced one-seventh the number 
of the former, which was (juite twice its size. The total number 
emerging was 32. (Kilosa, 24. iii. 21.) 

Thinkir\g a record of the incidence of sex among tho.se that 
emerged would be more interestitig than the bare totals, on 
receiving a nest from the TalK>ra District brought back by one 
of my native colh^ctors, the results were tabulated as follows 


l^eremher 26th . 

.. . 2, 

cf $ 


27th . 

.... 5, 

c7 c? d ? 


28tl'. . 

.... 3, 

c? 9 

?i 

29th. 

. - 2, 

d 

January 

V 

9th . 

. .. 1, 

9 

10th . 

.... 8. 

c?(^c?c?^d9S’ 


11th . 

.... 12, 

rfcJ'rfc?(J92999?: 


12th . 

.... 7, 

9 9 9 ? 9 ? 

»♦ 

13th . 

.... 2, 

$ $ 

99 

14th . 

.... 1. 

9 

>9 

17th . 

.... 3. 

9 9 $ (one was a cripple) 

>9 

18th . 

.... 1, 

2 


19th . 

.... 1, 

2 


Total emerged 47, composed of 2 imt sexed, 19 males, and 
27 females. As one would expect, males preponderate in the 
first days of emerging and females very markedly towards the 





































1034 


MR. A. LOVERIDGB : NOTES ON 


end. There is a curious gap between December 29th and 
January 9th, when none emerged; this was not to be jiccounted 
for by the weather, which was almost uniformly hot and dry 
throughout, though T believe one or two showei*s did occur. 
(Oosa, 19. i. 22.) 

78. An AMYDRiAand another Tineid too worn to be identified ; 
also Ephestia cautella Walk. (Phycitinie : Pyralidaj). W riting from 
an ex-enemy cotton warehouse where 1 was camped for a few 
days :—“ There are some hundreds of clothes-nioths hatching out 
in this building every day, presumably having bred in the large 
stock of cotton which the Germans have housed here for two 
years past. I was very interested in seeing a dozen males 
assembling on the outside of my mosquito net and moving to and 
fro in ceaseless agitation over a square inch of net—not till then 
did I notice the female on the inside of the net. Killed the 
males. Next morning there were some more, so I killed the 
female and drove off the males, but they returned to the spot 
and continued to move over it for probably half-an-hour after she 
had gone.” (Morogoro, 19. iii. 17.) 

79. Dreata (Jana) sp. (Eupterotida?). The large and hairy 
caterpillars of this moth are from three to four inches long, and 
their clothing of fine hair over an inch in length nnkes them 
look inviting to stroke. The white or greyish hair, however, 
conceals sharp rufous-coloured spines arranged around the body 
segments. If you attempt to pick up this caterpillar the spines 
are driven into your flesh, wliere they remain, being very brittle. 
Fortunately they are not barbed, so they can be dmwn out, 
though it is difficult to do so as they snap on acwmnt of the 
afore-mentioned brittleness. In endeavouring to pick up one of 
these larvtB to-day 1 utilized a leaf of a rubber-tree to protect 
my fingers, and was astonished to find tlie spines driven through 
the leaf and into my finger. Unless poison was removed in 
passing through the leaf, I do not think they are poisonous, 
as only mechanical irritation was felt. The leaf bristled with 
them, and a piece of paper proved to be no better protection. 
When interfered with, the caterpillar half curves its body, which 
has the effect of bringing the spines into prominence and making 
them more rigid, I think. (Kilosa, 25. iii. 22.) 

One of the caWpillars cast its skin yesterday and the other 
to-da}^ though collected independently. (Kilosa, 7. iv. 22.) 

, V 

80. PBOOEffinoNAftv OArattPiLURS. I came across a proper cater¬ 

pillar procession for the first time to-day. A clump of the 
caterpillars, owing to their long, wavy, white hair which almost 
obscured their dark grem ddns, had the appearance of a large 
luxuriant patch af American bli^t. The dump was about four 
feet from the ^und oh the hark of a 4««e, and reaching to the 
ground wasa «in|^ line of ca^pillug; ano;%9r Hoe led np irom 
the dump- membi^ of the propeinkm Wd hea4 .ol<i^}y 

applied to the “tail** ci its j^ciedeoemor, inpi^ 
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very slowly, after the fashion of London taxicabs closing up in a 
press. The caterpillars were l.J inches in length. (Handeni, 
27.vi. 16.) 

Home six miles from Kilosa along the railwj^y line for Kigoina 
is Jmnbe Hunguru’s village. Here close to the line is a mighty 
wild fig-tree, big as an English elm, and as J was passing it to-day 
1 saw tluit every hit of this great tree as far as its topmost twigs 
was smothered in grey hairy caterpillars, each bearing on its 
hack two S])ots -- tufts of black hairs in reality. "Pho caterpillai’S 
seemed to be moving slowly up the tree with lojjg silken threads 
ill great profusion as if to guide them, and as I walked around 
the tre(* sui-veyiug this wonderful sight from diderent points, I 
came upon a small column travelling witli haste across the path. 
Following this line hack, I found they wore descending from a 
smaller t.ree -no larger than a crab-apple, and of much the same 
nppearanct'—which still liad plenty of leaves, so why they should 
lea\’e a land of plenty and go on this pilgrimage to a tree already 
much deph‘te«l of foliage raid oversttH'ked with caterpillars, 1 
could not understand. 

T couM not see the caterpillars feeding on the leaves, but a 
gentle rain of dropjiings kepi falling, and the surrounding ground 
was already woll-t^overed, whilst un.sightly masses of Aveh and 
silken thread loaded with excn'Oient <lepended from ike larger 
branches. It was diilicult to .se(‘ wlcit the main })ody on the hole 
of the tree would get to eat to-day, hut for the time being they 
had something else to distrac-t their attention, Hevei’al minute 
black ichneumon Hies were hovering over them, and when one 
of these approached ti caterpillar, the latter would jerk its head 
and forepart of the body most violently backwards, and the little 
Hy Avould move oft*. How it couhl get (dose enough to oviposit 
an egg in the skin of such a liairy cai.erpiJlar Avas the problem 
confronting the insect, but doubtless it Avould eventually succeed 
in doing so. (Kilosa, 30. vi.21.) 

On August 6th 1 revisited ike tree and collected four pupae 
Avhich were concealed beneath a mat of Avehbing. Two were of 
one species and two of anotlier. 

Two pupie were green, hut the shells left after emergence were 
transparent and colourless except for their bright red “tails.’* 
They produccKl ochre-coloured moths with a reddish spot on each 
fore-wing —Nygmia crocosticia Hmpsn,, or a race of this species, 
being smaller and more richly coloured than the type which 
came from the west of Lake Nyasa. (Kilosa, 14. viii. 21.) These 
moths are Liparidm (Lymantridm), a family not known to include 
processionary larvae. They may have accidentally pupated in the 
web of the trne processiouaries or were perhaps definitely asso¬ 
ciated with them* 

The two other pupse were brown with four longitudinal series 
of golden-brown spots. They wei’e 17 mm, in length over .nil, 
except the terminal spine which was a millimetre long. One 
moth either failed to emerge or was lost. The pupa of the other 
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w«« submitted to Mr* Tams who found that it contained a 
parasitic pupa which Dr, Waterston identifies ns a species of 
Bra^hymeria Chalcis auct.). An anterior prominence on the 
moth pu|m resembles that found in the T^otodonticl genus 
T}ia%mnetopcpa, known to have processional larvae The species 
may have been 2\ apologeiim Strnrnl, from East Afi’icn, or 
an allied form. 


OBIHOPTEBA, 

The specimens referred to were received for Nos. 83, 85, 86, 
89, 91, 92, 93, 94 a, 96, and 98. 

81, Ortiioptera have many enemies. In the stomach of a 

Mongoose {Mungos colonus) shot to-day were cockroaches, 

locusts, grasshoppers, and a number of other insects. (Morogoro, 
11. xi. 17.) 

A Kestrels timm'iiculua) stomach contents showed 

it to have been feeding eliiefly on locusts. (Morogoro, 4.xii. 17.) 

A Cattle Egret {Buhulens ibis) had a great number of gi'ass- 
hoppers in its stomach. (Morogoro, 14. xii. 17.) 

GRVLnil>iE. 

82. Brachytrypes membranaceus Drn. My first ac<|uaintance 
with this huge cricket was at Morogoro, where an ofiicer of the 
Flying Corps brought me a specimen 2| inches long and | broad 
at the widest part; he rather aptly compared its song to the iuim 
of a gnome engine, (Morogoro, 3. v. 17.) 

One of these crickets was shrilling away beneath a shrub two 
nights ago; my boy located it, but it dived down its hole 5 he 
made a big excavation, but missed it; last night presumably the 
same cricket was under the next bush twenty feet away. To¬ 
night it was at the back of the house a hundred feet from its last 
location. I went to see it, and found it was just beginning a 
burrow into which it dived, but was easily dug out. It had a 
single egg in the oviduct, not round but slightly pointed at each 
end. (Salosa, 12.iv.22.) 

Again, to-night I found a cricket shrilling outside its burrow, 
and was able to approach within a foot of it with an acetylene 
lamp, and stand some time before it made off. It also was a 
female with an egg ^dy for oriposition. Within a few inches 
of it was a geclio ^guamulatus) perfectly motion¬ 

less as if dazed by, or enjoying, the noise. (Kiiosa, 13. $v. 22.) 

Each morning one aeos little heaps of excavated sand about the 
camp, and near them are ^aelm^ not unlike those of a rat at first 
jlance^ which show the extent of the insectV nocturnal peregrina¬ 
tions, At dawn, and for nbout an hour aft^wards, it is not 
uncommon to find stragglers stili above If dug out they 

are usually not more than a fi^t below the eurfaoe. lately I 
liave been feeding ^e smalt Hungoose upmi 
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them, as tliey show iniicli eagerness for tliis form of diet, snapping 
them from one’s fingers. 

83. Liouryllus jumaculattjs do Geer. This species is very 
widely distributed throughout East Africa. At Mkomasi 1 dis¬ 
covered two crickets Ijeneath an old battered biscuit tin; one 
was already <lea(l and dismembered, the other in tlie jaws of a 
scorpion [Odoittarns dentniHs Karsch), which was busily engage<l 
sucking its juices. As I was pulling the cricket away from tlie 
scorpion a Saml-snakes head was protruded from the tin. 
(Mkomasi, 2 .vi.l().) 

T E T T r (; () N I r n .F = Locus t i d 

84. Enyahopsis sp. 1 caught two of the wingless long-horned 
grasshoppers which are very common liere. 1 woke up with 
one on my face the other night, and several of my comrades have 
found them in their blankets. (I)utumi, 20 . ix. 10 .) 

80 . Larva of a species of GRYJiUACRiv.E. On my table for a 
week past has been lying a newspaper cutting—a portrait. This 
morning I found it mutilated in circular fashion as might have 
been done by a rose-cutter bee. The cut-out ]H>rtion had been 
turn(‘d up flap-wise and carefully cemented down to form a little 
cell without entrance; neither was there any tiace of cement or 
silk. Opening this I fouml within it a pink larva. (Lumbo, 
25.ix. 18.) 

80. GnoxiA WAiiLBEKcn Htdl. A native brought me a specimen 
of this peculiar insect, the like of which 1 had mwer seen before. 
(Morog<Ho, ll.i. 17.) ^hvo wore subsequently taken at Kilosa, 
where tliey had apparently come to light. (Kilosa, 18. xii. 20 
and 18.i. 21 .) 

87, PsEunoRJiYXC'HUS ruNOENS Schaum. Heavy rainfall last 
night :ind to-day ; the countryside is teeming with these Ortho- 
ptera. They were just as thick as locusts, in a rubber plantation 
near hex'e. One had to shield the eyes to protect them from 
the storm of insects wliich flew against ones face and body. The 
brown forms were greatly in the minority, being about 5 per 
cent. They showed no selection in choosing sites, as they settled 
on bright green rubber-leaves just as readily as in the dry brown 
grass. (Kilosa, l.xi.20.) 

The insects are plentiful here also—•?. e., some six miles from 
Kilosa. (Miombe, 4, xi. 20.) 

AcRinii) AS. 

88 . Lamabokiana sp. I put one of these ciyptioally- 
coloured grasshoppers into a tin as food fora large Mygale spider 
{PierumhihiB sp.: Avicularidai), but on opening the tin found 
that the grasshopper had killed the spider by biting its abdomen, 
(Nr. Moshi, 17, Hi. J 6 .) 
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89. Bohistocera giiesgaria Fqrsk. J^ucusts of this Species 
travelling in a S.S.W. direction have literally peppered the sky 
to-day, but vagaries in the wind have caused many of them to 
settle. (Morogoro, 11. xii. 16.) 

The most striking thing about the insect-life to-day were the 
locusts of two species (the second being Zonocerus elegans) which 
were simply swarming everywhere; the herbage was literally alive 
with the stragglers of the swarm of yellow^ adults that passed 
over here three days ago. I met a native woman putting them 
into a pail for dinner. On the middens outside the huts are 
great piles of wings and hind-legs, the relicws of rocoiit feasting. 
(Morogoro, 14. xii. 16.) 

90. Zonocerus eleoans Thunb. A mther surprising situation 
for immature grasshoppers of gaudy colour were the holes caused 
by the larva? of many species of longicorn in the thorn-trees, 
whose timber was almost as hard to cut as stone. Yet I took many 
of these young grasshoppers as high up as seven feet, and might 
have found them still higher liad I chopped further up the stems. 
Immediately their hiding places were laid open they sprang into 
the air. (Mbunyi, 17. v. 16.) 

This species is very interesting on account of the small 
proportion that develop wings. Tlie insects fretpiently mate 
while their wings are quite rudimentary. The development of 
the wings is, 1 take it, a matter of no importance to the o>vner*s 
safety, which is guaranteed to a great extent by its gaudy, apose- 
matic colouring and offensive smell. (Morogoro, 14. xii. 16.) 

These grasshoppers, apparently so warningly-coloured, are eaten 
with avidity by liungry lizards {Gerrhosaurwt major) and some¬ 
what reluctantly by a Chameleon {C. diUpin dilopis)*. (Moi ogoro, 
22. X. 17.) 

Tliis species comprised part of the 'stomach contents of a 
Crested Cuckoo {Ooccyatesglandariua), (Morogoro, 29. i. 18.) 

Also found in the stomach of another species of Cuckoo ( Coc- 
cy^ea jaeohinus), (Morogoro, 29, xi. 18.) 

91. PpYMATEus viribipes Stll. Captured three large Phymaiem 
insects of the usiml vivid green colour with scarlet, blue, and green 
under-wings; there were four of them on the hush, nevertheless 
I did not notice them till the fimt moved. A curious mixture of 
protective and aposematic colouring, they are rather slow in their 
movements and only, take abort fights, relyirtg for safety on the 
frothy bwbWes discb<%ged from glands situated just behind the 
large jumping-legs. (BTgari Mtoni, near Arusha, 4. iv, 16.) 

To<* a pair of these Aoridians at Morogoro, where they are far 
from common. (Morogoi^) 10. i. 17.) 

92. CtSTocmiA ABSinAiTA Earsch Just by my tent someone 
caught a very queer ortbopteroa. Its length over all is 4| inches; 
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2jJ of this is occupied by the abdomen. A casque of 2| indies 
protects the head and well-developed wings. lu breadth the 
casque is inches, in height inches, ainl looks out of all pro- 
l>ortiou to the rest of the insect. 

The colour of the creature is a pale green with mid-ribs and 
\ euati©ns of the casque in yellow; the vein-like ribs are punctuated 
at intervals by yellow spots. Two peculiar silver blotches occur 
about half-way along the casque, one on each sidt?; these can be 
seen from aho\'e. The upper wings have each a bright splash of 
ultramarine near their junction with the body. (Morogoro. 
14.V.17.) 


P n A s w 1 1) M . 

9t3. PALornim greyt Giand,, <5. A native brought me a fine 
stick-insect measuring 11^- inches in length ; antennaB 4,"; inches ; 
hind-legs 4| inches ; o])eijed wing SJ inches ; elytra inch long, 
each having a hollow excrescence resembling a thorn. Large 
stick-insects are i-are in East Africa ; 1 have only come aci oss 
two during three years, and these were of different species. 
(Morogoro, l.ii. IH.) 


M ANTI J) M . 

94. Praying Mantids non det. An egg-mass of a mantis, 
which I collected a month ago has just hatched out and given 
rise to a few score grotesque little black mantids. (Morogoro, 
2(hiii. 17.) 

Fn the stomach of a IFornbill {Lophoceros deckeni) were two 
large and complete mantids. (Morogoro, 1. vi. 17.) 

A JTornbill {lAiphoceros nanmanni) \v\\\v\i was mobbed by some 
small birds hod a large mantis in its stomach. (Morogoro, 
17.1 

94 a. Dactylopteryx sp. not in Brit. Mus. Took a mantis 
which gave me a great deal of trouble to capture. It harmonized 
most perfectly v ith the hark of the tree on winch J found it, 
and van round the tree and up and down with the agility of a 
gecko. (Morogoro, 2. ii. 17.) 

95. PoLYSPiEOTA JGRUGiNOSA Goeze. Whilst at my meals all 
sort of trifles such as moth or fly wings come floating down. This 
is a sign that a praying mantis is also <lining. He took up 
residence near the ventilating holes at the apex of my bell- 
tent, and is lietween the two covei«. Apparently he finds it a 
good spot, for he has l>een there a very long time. (Morogoro, 
15. vi.l7.) 

One of the Black-headed Weavers {PIocbus nigrioepB) surprised 
me to-day by dodging after a mantis in the fashion of a flycatcher. 
Almost immediately after catching it, however, it dropped it again, 
presumably owing to the mantis making good use of its toothed 
fore-legs and perhaps jaws. (Morogoro, 7 ,xii. 17.) 
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A specimen of this jarreen mentis was brouglit me at 6 p.m., 
having been foniul on a tree-trunk. It deposited an egg-mass, 
1 ^ inches in length and 1 inch in diameter, on the window frame 
before 8 a.m. It stayed beside the eggs till dusk the following 
evening, when it disappeared. (Nairobi, 7. viii. 19.) 

The boy brought me two more specimens of this mantis—one 
immaturo but almost fully-grown and an adult. The latter 
measured in head and body 68 mm., abdomen only 45 mm. In 
its abdominal cavity, and quite free, I found a Gordian Worm {Gor- 
diu8 sp., Baylisdet.) ?178 mm. in length and 1*5 mm. in diameter. 
It would be interesting to calculate what length of worm a human 
could carry in proportionate body-weights if he were afflicted 
with such pests. (Nairobi, 12. viii. 19 ) 

96. BrnoDROMANTis viainis Forsk. Four or five days ago 
I brought a gravid mantis into the house; it spent most of its 
time resting on a vase of flowers near the mosquito-gaiized 
window. This morning a male mantis was on the gauze six inche.<i 
from the female. I therefore went outside and brought liiiu 
in at 9 a.m. The fema.le was clinging to the gauze head upv\ards, 
about 9 inches below the male, who was head downwards. At 
12.17 p.m. the female took two short steps in the dii’ection of 
the male. At 12.19 p.m. with a rapid jump he sprang upon her, 
his head being towards her tail; he turned so quickly that his 
fore-legs grasped her just anterior to the middle pair of legs and 
base of wings. His second pair of legs i ested on her wings, also 
his left posterior leg, the right posterior leg being in sj»ac^. 
The terminal segment of his abdomen was twisted round in a 
quite impossible way to form the union. They remaintwl piirod 
thus from 12,19 p.m. to sundown at 6 p»m. (29,iv,21). They 
paired again for a couple of hours at noon, but after this made 
no further attempts (30, iv. 21). Eggs were laid on the window 
gauze (24.V.21), Eggs hatched; young sloughed shortly after 
hatching. They ai'e greyish-fawn in colour, with legs striped 
like those of a Stegomifia fa»ciata, but not in such c*ontrasting 
black and white. (Kilosa, 6. vii. 21.) 

97, Omomantis zkbrata Oharp. A mantis, being put upon 

a mosquito-meshed window where there were three bees, carefully 
stalked them, swaying backwards and forwards with every step 
just like a chameleon. It is curious to note that two creatures 
so entirely different except in their green colour should have 
developed precisely the same gait, which to my mind is meant 
to simulate the movements of a leaf swaying gently to and fro in 
a breese, and enables them to approach within stiilnng distance of 
their prey—the one with its tbngue, the other with its specially 
modified The mantis seised the liee with these; the 

abdomm of tiie bee was held m in a.xm# jin the Jefti its hsM in 
the right; wfttout loss di thtoe the ment^ hit into and erttnslidd 
up the vital thoraac, the .bee efae pamAm to 

retaliate.' (Kilosa,^' 



EAST AFRKJAN INSECTS. 


1041 


98. MA»rris aEiiiuiosA L., $ . The wiu^s of this species were 
swarming with minute red mites. (Kilo.sa, 29,iii. 22,) 

99. PsKUDOCUEOHOTKA M AULBEHOi StSl. Are maiitids attracted 
to light like moths, or is it because of the moths they can capture 
that they come ? I took two examples of this species at a light on 
the verandah last night. The eye-spots are seen to best advantage 
when the mantis raises its wings and rustles them in its usual 
“ w^arning ” attitude. (Frere Town, 2. vii. 19.) 

100. InonuM JOfAnoLicrM »Sauss. Took an immature specimen 
of a chestnut-brown. The leaf-like outgrowth from the he.'^d 
reiuiiided one of the Leaf-nosed Bats; other extj’iivagant leaf¬ 
like outgrowths <>c<mrred from the limb-joints and on the thorax. 
(l)uturni, 15. ix. 10.) 

1 consider the species uncommon in East Africa, but as it is so 
procryptically coloured my conclusions may he based on my ow n 
poor observation. J have oid}^ cajitured two specimens in six 
years, the second was taken to-da 3 ^ (Kilosa, 18. xii.20.) 
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50. Ou the (rucrnsev Crocidura. 

By Ivoii (I. iS. Montagok, F.Z.S., luid GtRack Picki’ohd. 

[Hoct'ivcd October 11, 1023 : Head November 0, 1923.J 

Among the nutterial collected by G. E. Pickford in the Channel 
Jfilauds in August and S(?pteniber 1928, is a series of twelve 
shrews from Guernsey. The examination of this series, and of 
four Guernsey shrf3\\s already in the British Museum collection, 
reveals a number of features which make it necessary to distin¬ 
guish this lace from the typical form Vrocldxira rmsula x'vssula. 
The few Guernsey sp(3cimens examined by C.8. Miller*, tliough 
recorded as smaller than normal specimens of the large typiciil 
form of t he Continent, were insufficient in number to make clear 
the characteristic nature of their dimensions. The uniformity 
of the small dimension tliroughouttlienow extended series leaves, 
however, no doubt of the instinct nature of the Guernsey race. 

The following tahidation of the diagnostic chaiacters of the 
Eiu'opean nices of (J, russula indicates their affinities. 

C, 11. nnssuLA Hermann. 

Distribution, Central Europe, from Holland and Central Ger¬ 
many to the valley of tlje Garonne and the coast of 8outh- 
Eastern Fra i ice. 1 taly. 

Diagnosis. Size rather large. 

(a) Hind foot 11’7“ 14. 

(h) Condylolmsal length of .skull 19-20*4. 

(c) Average of 29adults: HB. 78*3; T. 38*7 : HF. 12*8. 

Colour usually dark. 

C. u. PULCURA Cabrera. 

DUtribaiion, Central and Southern Spain. Lowlands of 
France south of the Gironde. 

Diagnosis. Smaller tlian C. r. russula, 

(a) Hind foot 10*8-13. 

(b) Ooudylobasal length of skull 18-19*4. 

(c) Average of 24 adults: HB. 72*8; T. 37*1 ; HF. 11*9. 

Usually paler in colour than C\ r, russula. 

C. K. CINTRAB Miller. 

Distribution. Ointra, Poi*tugal. 

Diagnosis. Size us in C. r. pulcJtra. 

(а) Hind foot 11*4-12*7. 

(б) Oondylobasal length of skull 18-19*2. 

(c) Average of 10 adults : HB. 67*6 ; T. 37*7 ; HF. 11*9. 

Hairs with a {)eouliar strong coppery lustre. 

* G. S. Hiller, Ostalogue of the Hamiiuile of Webtem Europe, B.M., 1912. ' 
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0. It. PMTA, subsp, n. 

Distribution, Guernsey, Alderney (?). 

Diagnosis, Size as in C, r, 

(a) Hind foot 11-12*5. 

(^6) Condylobasal length of skull 18*l-ll)’2. 

(o) Average of 16 adults: HB. 68*.‘1; T. 37*8; 11F. 11*7. 
Colour nearly as in C. r, russula, 

CftOCIDURA RUSSULA PBTA, SUbsp. IL 

Vrocidura russula russula Miller, Cat. Mamin. W. E., B.M., 
1912, p. 101. 

Type> locality, Guernsey. 

Material emmined. Four adults (ilc?) oollooted by Bunting in 
August 1908 and twelve adults (7 cT, collected by Pickford 
in August and September 1923. 

Divnonsions 

%>e8.9.2.2b,adulttl,23 Aug. 1908. HB. 63 6. T.39. HF. 12. 
E. 9. 

Average of eleven adult males {8,9.2.18, ?8.9.2.19, 8,9.2.20, 
8.9.2.21, 1, 3, 4, 5,5,6, 9, 12):- 

^HB. 69-7 ; T. 37*9 ; HF. 11-7 ; E. 8*8. 

Average of 6ve adult females (2, 11, 23, 24, 25) 

HB. 65-2 ; T. 37*6; HF. 11*6; E. 8-6. 

Condylobasal lengths of skullsj—(8.9,2.18) 19‘2; (8.9.2.21) 
19-0; (11)19*0; (8.9.2.20) 2^/?^ 18*8; (1)18*8; (8.9.2.19)18*2; 
(9)18*1. 

Ssmarks, The dimensions of this animal show throughout a 
uniform smallness which at once distinguishes them fix>m those 
of the typical large form (7. r. russula. The normal coloration 
is not to be differentiated from that of the dark typical fmin. 
The few light specimens, those collected in 1906, are probably 
only characteristic of the seasonal conditions in the pr esence of 
which a similar lightness occurs in C, r, russula. This occurrence 
of a light summer phase should not be confused with the 
lightness of C, r, pulchra which, as Miller {I, c.) noticed, normally 
occurs at all times of the year. 

A Orocidm*a from Alderney in the British Museum collection 
should probably be grouped with the Guernsey form, but is too 
young to admit of positive identification^ 

NotK.—The dimensions throughout this papier are in milli-^ 
metres. ^ 
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51. Hoversible and Irreversible Evolution ; a Stinly based 
on Reptiles. By Dr. Francis, Baron Nopcsa, 

[Received October 10,1923: Read November 20, 1923. J 
(Text-figures 8 & 9.) 

The great amount of information that we have about the 
evolution of home groups of reptiles, the great amount of vaina- 
hility that these animals show, the long span of time that the 
history of their evolution <*overs, seem to make it advisiible to 
base till investigation of the laws of evolution on the history of 
these group.s. Fejervaiy was one of the first wJio worked on 
the.se lines (6). 

As is well known, in th(^ skeletal structure of Reptilia many 
characters occur that show what has been called the irreversi¬ 
bility of evolution. Such characters are: the development of a 
secondary armour in JJermocIielys (4j, the changes in the pelvis 
of the orthopodous Dinosaurs (5), the secondary growth of the 
plastron in the (Jinosternidm (9), and tlie development of a new 
element (praspubis) functioning as pubis in the Crocodilia. 
Apart from these changes, some of which have been well studied, 
one can detect other less well-known changes tending to pi‘ove 
that sometimes a reversal of evolution can take place. Changes 
of this sort are: the secondary elongation of the anterior limbs 
in Dinosaurs, the development of the postorbital Iwr in Mammals 
and tlieromorphous reptiles, the redevelopment of more or less 
plate-like ventral pelvic elements in difterent reptiles, the occur¬ 
rence of polygonal flat carpal and tarsjil bones in highly specialised 
reptiles, and the relationship of the frontal to the orbit in 
different groups. 

The aim of this paper is to give a description of the different 
changes of this second type and to draw conclusions, 

§(1) The elongation of the anterior linihs in specialised Dino-- 
saurs. 

In all primitive diaptosaurian reptiles, such as Rhyncho- 
saurians and Panisuchians, and in a less marked degree in tha 
true Ilhynchocephalians, the anterior limbs are generally only a 
little shorter than the posterior. These animals are exclusively 
quadrupedal. In the short-necked Ornithosuchians and in the 
long-necked Proterosaurians, which were iwirtly bipedal, a 
marked shortening of the anterior liml^ can be detected. This 
shortening is stronger in the originally bipedal Dinosaurs. It 
is very noticeable in tiie lightly-built triassic carnivorous Dino- 
saui's (PodokeasaurttSi IfaUoptM, h*oeompsognathus) but lea«t 
marked in the Jurassic and cretaceous representatives of this 
groups In ProcompsogneUhm (and Podoheosanrus'^) the ratio 
Proc. Zool. Soc.-^1923, Ko. 68 
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of the anterior limb to the posterior is 10/27, in the Jurassic 
Compaognathus 10/18, in the nearly contemporaneous Or^iith- 
lestes 10/15, and in the cretaceous Strathiomimiis 10/16. In 
this gi'oup, in which not the jaws or the posterior limbs but 
the anterior limbs were used for seizing the prey, a decided 
lengthening of the ant-erior limbs occurs. In the heavily- 
built carnivorous Dinosaurs, in which, much as in the birds 
of prey, a prehensile foot is developed, this elongation does not 
occur and the anterior limbs remain small or almost vanish (10). 

A relatively short anterior limb is also met with in all bipedal 
orthopodous Dinosaurs. The ratio is 10/21 in Ifj/jisilophodonf 
10/23 in Thesceleaaurits, 10/19 to 10/17 in Campiosaurus^ 10/14 
in Igxmnodon^ 10/17 in Kritoaaiwm^ and 10/15 in Corpthoaaunta. 
Though less clearly than the preceding one, this list also shows 
that in the more specialised forms, as Iguanodon and Corytho^ 
saurus, the anterior limbs are a trifle longer than in the more 
primitive forms. 

In the quadrupedal Sauropo<la the anterior limbs are mostly 
shorter than the posterior; in one group, however, the Rrachio- 
saiiridse, the length of the limbs is nearly er|ual. In this case 
the secondary elongation is very marked (10). 

All these data show that in those specialised Dinowiurs in 
which the anterior limb is continuously used a. secondary 
lengthening of this part occurs. This caw be considered as a 
reversal to the ancestral pro-dinosaurian t^pe. Dhigrammatically 
these changes can be expressed in the following manner: — 

Anterior limbs long and functioning. Anterior limbs short. 

Ancestors of Dinosaurs -- 

^Primitive Dinosaurs. 

Specialised Dinosaurs ^- - -- 

For one reason the case is not quite conclusive, for it can be 
surmised that the apparent secondary elongation is not due to a 
renewed growth but simply to the fact that in Dinosaurs the 
posterior limbs, on account of their being more used, grew big 
first, and that the growth of the anterior ones set in later. 
8inee also such a hypothesis might expkin the temporary dis¬ 
proportion of the limbs, the case must Ihj considered doubtful. 

§ (2) Tha devdopment of tka postorhital bar. 

The second case to be dealt with is more typical than the 
first.^ While in all more or less primitive reptiles the postorbital 
bar is complete, H is open in some rather specialised forms. 
Buck l^ptiles are': many snake-shaped reptiles, some other 
laeertilians, and the Bauriamorpha. Contrary to what is known 
in Beptiles, in Mammals the postorbital bar is incomplete in tbo 
primitive forms and oomjplete only in the younger Equid«, mo^ 
of the Artiodactyla, and In the Primates. Tins being the caso, 
it may be ommiuded that all Mammtds desoex^d fi^om animal^ 
lacking a poetorbiial 
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In Bpite of many mamnmlian I'liaracters, such as the structure 
of the teeth, tlie articulation of the lower jaw, and the shape of 
the brain, not the Oynoguathida3 hut the Bauriainorpha must be 
considered as the ancestors of the jMammalia, for the )’ibs of the 
former show a noii-inauimalian trend of evolution. Curiously 
enough tlie Bauriainorpha have no postorbital bar. Thus the 
<lisappearance of this jiart in tlie Bauriamorpha and its rea])pear- 
ance in the higher mammals again points towards a reversal. 
Wortmann’s discoveries of a separate postfrontal and even of a 
]>ostorbital bar in some Jiisectivora (19) show that this part of 
the mammals is not analogous but homolog«>us with the same 
}>art in reiitiles. 

This change seems again to he nothing else than t he reten¬ 
tion of an embryonic^ character in tlie adult, for frequently 
in emlu'vos of animals diameters appear that are later reduced, 
<b>od examples are afforded by the temporary development of a 
third cervical rib in the Lacertilia (8) and by the development 
of a fourth and tifth digit in embryos of birds (13). 

A process similar to that which icconnts for the ilevelopmciit 
of the postorhital bar in higlier mammals is evidently also 
changing tlio development of the claws in Opisihocoutits^ for 
this bird is evidently forgetting how to fly and learning how to 
climb (10). 

For the history of tlie development of the postorbital bar in 
lleptiles ami Mammals the following diagram can be drawn :— 


Poatorhital har amplHc. 
Pninitivo TlierimlontK 


Specialised Mamtnaha<- 


JPostorhitaJ har incomplete, 
- ->]launHruorplja (or ‘'innlar 
Thoriodoiits). 

. . I 

-Pnmiti\e Maiuuialia. 


§ (3) The development of the I'entml elements of the pelvis. 

As is well known, in primitive Btegocephalians, for example 
the Bx*anchiosaurid£e, the ventral elements of the pelvis consist 
of four, or sometimes even only of two, small disk-shaped centres 
of ossification that were evidently embedded in a large plate of 
cartilage. Much the same type of pelvis is found in the recent 
Urodeles, Jn the more specialised Stegocephalians {Eryops,^ 
iJacops) the two ventral elements form a continuous mass of 
j»late-like bone with a small foramen perforating each pubis. It 
IS evident that this type of pelvis originated in the complete 
ossification of the whole cartilage of the more primitive forms. 
This solid type occurs also in the Cotylosaurians {Seymouria, 
Dvxdectes^ L<^)ido8aurus (text-fig. 8 (I)), Pm*eimam'us)\ in the 
most agile Cotylosaurians {Procoloph 0 n\ however, and in the 
Pelycosaurians {Ophimodon^ Faranosaurus) a central perfomtion 
And separation of the pubis and ischium appear. From this 
latter type were evolved the pelves of the higher reptiles, that 
show either one groat perforation in the centre and two sn>all 
foramina obturatoria passing through the pubes, or one large 

68 * 
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foramen on each side between each pubis and ischium (text- 
fig. B (2)). Through this fommen the obturator nerve passes. 
As these openings grow larger the central pelvic elements are 
more or less reduced to rod-like bones. This change is analogous 
to the one that occura in the skulls of different groups of reptiles, 
for also in these the originally plate-like skull bones are reduced, 
where they do not cover the brain-case, to rods that correspond 
to the diftereut lines of stress and strain. 

The tendency to develop more or less rod-like ventral pelvic 
elements is fairly well indicated in most tortoises (text-tig. 8 (3)), 
with the exception of the marine ones, for the median ossification 
is less marked iu tlie modcru tortoises tlian in the Ainphichelyda*. 
The same sti ucttire is also observable in the primitive ^Sauroptery- 
gians {Neiisficasmtrtia (text-fig. 8 (5)), Avarosemruft), 

Among the Parapsida the rod-like pelvis is still missing iu 
Areoscelis but clearly indicated iu IHettromtiriis and well ilevelopetl 
in all »Squamata, Among the Rhyiicliocephalians large ventral 
pelvic openings are absent in Howesia and the llhynchosaurains, 
but they ai'e well developed in all other Rhynchocephalians 
(text-tig. 8 (7)) with exception of the Progauosauria. In all 
Thecodontia, all Dinosaurs, and all Crocodiles the pelvic apertures 
are always large. 

In contrast with this more or less plate-like ventral pelvic 
elements are to be found iu the specialised Sauropterygians^ 
(text-fig. 8 (fi)), in the Proganosauria (te^ct-tig. 8 (8)), and in^tbe 
Pterosaurijiiis. Among the latter this feature is very noteworthy, 
for it is especially well developed in the Pteranodontidse, which 
are the most specialised members of the Order (text-fig. 8 (9)). 

JJe 7 'mocheli/ 8 y which is derived from some unknown chelonian 
tortoise, has much smaller foramina obtuiutoria than all the 
Chelonidse, and retains in the pelvis a great amount of cartilage 
throughout life (text-fig. 8 (4)). In this res|>ec?t the pelvis of an 
adult Dermochdys recalls somewhat the pelvis of MeUterm in an 
early stage of development ( 11 , 14 ). The resemblance which 
Baur (1) detected between the pelvis of some Testudinata and 
the pelvis of the Bbyuchocepbalia is, of course, only due to a case 
of convergence, for the situation of the foramen obturatorium is 
dififerent in the two groups. 

Comparing now the relationships of the reptiles mentioned in 
the above lines, it becomes clear that in thrae cases plate-shaped 
pelvic elements must have arisen from i*od-shape(l bones. The 
Plesiosaurians must have aidsen from Kothosauriau reptiles, the 
Proganosauria fiol^ Jurassic Rhynchocephalians, and the Pteran- 
odontidas from tiMsic Tb^odontia, Thus these three cases are 
quite characteristic cases of reversal. An indication of the same 
sort of reversal is afifoiHled by the differences that separate 
BermpoMy^ from the Cheldnida, These differences id:iow mope 
clearly than the return of the postoWtal bar in Hvhat manner 
such a reversal begins; As au^es^ in' the former case, it 
stMts by the retention of an embryonic at^ throi^hoiit life. 
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Supposing that, in JJef^inocheJf/s the whole of the cartilage 
were to tuin t<» hone, very soon a pelvis would evolve that would 
recall the most primitive reptilian pelvis. It would be more 
primitive than the pelvis of the Amphichelydto. 'Fhat such a 
reversal can actually take place will b(3 proved in detail in the 
follo\vin;a; paragraph, here it is enough to emphasise that in 
Pterfuiodon siicdi an ossilicatioii actually did occur. 

On acv‘ount of the com]dexity of tlje cluiuges in the vmitral 
elements of the }>elvis of reptiles the diagram also becomes 
complex. 

I'^entral ptrt of'pohus fo 

invent eA'tcnt i'itrtilaifiuovs Jhmt/ piaffes with ShuiV 
foramen ohtnralorium small. foramen ohinraforhnn. 

l‘nmiti\c Sh'socvi.Ualia -> f St«ora,tu.lia; > 

* f l»rmut\\<* reptiles y 

IViinitue niiniiie (uiul '} ^ 

\olaiit) lejailrs ) . 

X (Sp^MM.ilised marine and 
^ \olant reptiles 

§(4) (Uii*i)iis and tarnuH of re 2 ytilfs. 

The clianges that can he observed in the cavpns ami t^arsns of 
reptiles are similar to those in the pelvis. 

In primitive Htegocepluilia, as in modern Urodeles, the cari>ns 
and tarsus consist of tlat polygonal pieces of cartilage with s-mall 
disk-shaped ossicles in their centre. In this respect it is sufli- 
cient to refer to (Jra.yiocentrodon and to Schicosafiryts, the foot- 
bones of which have been figured by Broom (3). In otlier 
more rej)tile-like Stegi^cephaliaiis carpus and tarsus consist no 
longer of cartilage but of more or less flat polygonal bones with 
blit little cartilage between them (text-fig. 8 (JO)) 

These tarsal and carpal bones evidently originated by the ossifica¬ 
tion of the Mdioleor of nearly the whole cartilage of the primitive 
forms without much change in shape. 

With the exception of the Procolophoiiida^, the Cotylosauria 
show much the same sort of foot-bones as tlie Stegocephalia, 
In the primitive ones (JJiadectes, Disparactm (text-fig. 8 (11), 
Lwinoscelis)^ evidently polygonal cfu-tilage plates were present 
with disk-like centres of ossification in their middle, while in <he 
more specialistMl ones (Pareiasauridte) the cartilage is re]daced 
by polygonal bone. In the Procolophonidae the structure of the 
fi>ot-bones is different. Instead of cartilaginous oi* osseous, 
neai’ly immovable elements, ossicles with well-marked concave 
and convex surfaces of articulation are present. Prohahly a fair 
amount of cartilage was present, but probably also the surfaces 
of the cartilage-bodies wei*e curved. 

In the Pelycosaurians the ca,rpu8 is still sometimes polygonal 
with a small amount of flexibility (Ophheodon)^ sometimes 
rounded with a fair amount of cartilage ( Varamps)^ and sometimes 


lioihUhe hones 
i/ith larpe 
apcrtnri s. 

•>>. ( Sju'cijilistd 
i irptilcs. 



1, P)ato-like pelvis of carnivorous primitive Cotylosaiiriiin Xjaitidosmmts (froui 

Cafcc). 

2, Plaie-liko pelvis of carnivomis highly organised Theriodont {from 

Seeley). 

8. Kodoshajied petvis of moderately specialised tnatino tortoise CheUme (from 
Hofixianu). 

4. Cartilaginous platedike pelvis of highly specialised madue tortoise l^ermocfieivs 

(from Volker). 

5. Rod«sbnped pelvis of seini>aqtiatie Sauropterygian Mmuttieomnmti (fmm Frans). 

6. Platedilce pelvis of highly organised marine Saurcipterygian ^donetistes (from 

Linder). 

7. Bo4-like j^lvts of terreatrial Rhyncbocephalitin Saumnodon (from Lortet). 

8. Pkte*.like pelvis of agnatic Rb^nchocephalion Champtmomr^s (from il. Brown). 
8. Plate-like pelvis of highly specialised J^erosaurian iHsrmwdan (from Katon). 

10. Polygonal tarsus of highly specialised Btegocepbalian Trematops (from Willis- 

ton). 

11. Bisk-^haped cartilaginous tarsus of primitive Cotylosaurian Uisparaetus {from 

Case). 

12. Disk-shaped oarjm^s of primitive Ichthyosaurian I>efphino$&vru$ (from 

Morriam). ' 

18* Poh^nal carpus d# highly spadaUsed Ichthjosauriau loktl^ffooanruB (from 
Hueno, referred to thei*^ txud^ the generic uaino JSurppternfgiut). 
i4r. Disk-^siiaped carpus of primitive Baufopterygiau Trcn^usHoosaums (from Vok). 




16. Dihk.«haped carpus of hi^V specialist mmne tortoise JChrmoehtiyf (from 

Vdlker). . 

17. SpheriM cprpmpt ptimMye xpiufiaa tortoise.Ei^)* 

184 Lhsk^ihaped carpin d’pH^itive llostiiurhm 2l^osMeri«e<i^^ 

IP. Polygonal catpi^ of jpschpiml ItoapN^urtaii (fro)tiii Wi)listoh)v 
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well ossified with spherical surfaces of articulation {Dimeirodo'ii), 
I he latter type is to be found also in all terrestrial Hquamata 
that have well-developed feet. Very little is known until now 
about the foot^bones of the Theroinorpha; they seem, however, 
always to have attained a high degree of 2)ei‘fection. 

Turning from the nionoz 3 '^gocrota,phous Theromorpha to the 
likewise nioiiozygocrotaphous Sauroptejygians, which evidently 
descended fi*oni Pelycosauidans or Theromorpha, one is surprised 
to remark that even in those Sauropterygians that, are least 
adapted to aquatic life {Neusticosaurm^ FrotinisUcosauras (text- 
fig. 8 (14)) the foot-bones are flat and rounded ossicles that evi¬ 
dently formed tUe centres of cartilaginous, polygonal i3lates. The 
same sort of foot-bones are present in the liassic Plesiosjuiriaiis. 
In the more specialised later Ple.siosaurians, instead of the cartila¬ 
ginous plates, polygonal flat hones are present. The flat polygonal 
bones observable in hlasniosattrnsy PolycoUflm (text-fig. 8 (15)) 
or CimoJiosaurHS recall somewhat the flat polygonal bones of the 
s[)ecia 1 ised Stegocephalia ns. 

Similar changes as those in the Sauropterygian.s can also be 
observed in the Ichthyopterygians. In Afesosaurus and some 
triassic Ichthyosaurians {Shastasaitvus, iJelphinosaurus (text-fig. 8 
(12)) round bony disks occur tliat were evidently surrounded 
by extensive cartilage. In all the more specialised Ichthyo- 
sauiians (text-fig. 8 (13)) polj^gonal bony plates are present. 
These are firmly applied against each other. 

Somewhat similar changes as in these groups are to be met 
with in the Testudinata. In the terrestrial tortoises polygonal 
bones occur with a small amount of mobility between them. In 
the Trionychidai these bones show' retaining at their angles 
a good amount of cartilage a tendency to round off these angles. 
In the Chelonidse (text-fig. 8 (17), Toxochelys) this process is still 
more marked ; finally, in Dermochelys (text-fig. 8 (16)) instead of 
angular bone.s, j;)olygonal plates of cartilage are present, wdth 
flat bony disks in the centre. These changes show' that the 
rounding off of the primitive polygonal foot-bones of the Testu¬ 
dinata is due to the retention of an embryonic stage throughout 
life ( 14 ). 

Applying this observation to the fossil marine forms hitherto 
discussed, it becomes obvious that also in these first a cfirtila- 
ginous embryonic stage, with sma,ll centres of ossification, had 
become permanent for some time, and that after this transitory 
stage extensive ossification set in, in much the same manner 
as in the most f^nmitive i^ptiles. In this instance it will be 
remembered that the hypothesis of a secondary ossification has 
already been brought forw^ard in the foregoing paragraph. 

Among the marine Squamata the carpal and tarsal bones 
retain sphmcal articulating surfaces in Opetioswunm, they have 
become to a great extent cartilaginous in Tylomurus (text-dg. 8 
(18))> and are already to some extent replaced by fiat polygonal 
bones in 8 (1^)). So also in this group the 

same changes occur as in the groups alreiidy dealt wdth. 
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Until the present investigation only the shape of each 
isolated foot-bone was dealt with, now it becomes necessary to 
consider the whole foot. While each separate foot-bone shows a 
decided reversal of evolution, the whole foot as sitch shows some¬ 
thing else. Although several of the carpal and tarsal bones can 
l)e identified in all groups of reptiles, nevertheless the iiuml>er 
and the relative position of the foot-bones continually change. 
This k why the foot of an Ichthyosaurian can readily be distin¬ 
guished from the foot of a specialised Btegocephalian. In conse¬ 
quence of the foot-bones always being dillereutly aft’anged in the 
different groups of reptiles, evolution seems to be irrevei’sible. 

Thus the foot-bones of reptiles show in a drastic manner how 
in one point of an organ the evolution can be reveisible, but 
in*eversible in another. When such a phenomenon occurs in 
correlated paits of the body, it is admissible to call the case a 
mixed one. 

Tim diagram representing the evolution of the foot-bones of 
reptiles recalls the one of the evolution of the pelvis :— 

Tarsns and carpus 

polygonal cartilaginous Polygonal bony Bones with 

plates. plates. spherical surfaces. 

Primitive Stcgoceplialiaus 'I _. ^ Specialised StcgoccpUaliaas 7 

„ Cotylosaurians > „ Cotyloaaak (Higher 

, i reptiles. 

Primitive marine reptiles4- 


^Specinlised mnriue wptUes. 

§ (5) 2'he devehprne'iU of ihe mpraofi^hittd region. 

In nearly all the Btegocephalians the |K>st&nonta] and the pre¬ 
frontal meet above the orbit and exclude the frontal from this 
opening. It is only in some highly specialised forms that excep¬ 
tions to this rule can be found. First of all the frontal touches 
the orbit in those gigantic and, as Watson (15) proved, specialised 
forms, such as Capitoeaurm^ MaeMomattrm^ and Cydotosanrvs ; 
secondly, this occurs in those Labyrinthodowts that show a very 
marked broadening of the skull, such as Ftagioeaurus (text- 
fig. 9 (4)); thirdly, this occurs in the aberrant Microsaurian 
Biploem^ (texfc-ng. 9 (2)). In the less aberrant relatives of 
PlagiosatmtB and Diploomdus as, for example, Batraohomckm 
(text-fig. 9 (3)), J)icerato$auru$i and Bidrachiderpetum (text- 
fig* ^ the fron^l is yet excluded from the orbit. 

Other Stegoeepha%nei in which the frontal likewise borders 
the orbits, are Oephyrostemui, which is characterised by the 
thinning out of the cranial roof, suggesting the formation of 
tempord vacuities^ and TrmMope and tliat both recall 

the Cotylosauria., JWm afl it becomes evident in the 
i^tegooephalia the entry of frontal |tttd ie ¥ sign 

speeWisaion. JPer fcjm .sake eonvemence me can the type 
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where it enters into the orbit the neo-orhital type and retain the 
expression 2 >fda;o-orbit(tl for tlie other. 

Among the Cot}losauria the Diadectida) (text-fig. 9 (5), JHa* 
dectes), ParGiasaiirida*, and LimnoscelidsB show the same struc¬ 
ture as tlie primitive Stegocephalians, the (Japtorliinimorpha and 
the Procoloplionidae the other. Procolophon (text-fig, 9 (0)) is a 
very agile Cotylosaurian, showing also many other vsigns of 
specialisation; for example, a small lacrymal bone. In the 
Captorhiniinorpha, on the other hand, the limbs are specialised 
to a rather high degree. 

Amoiig the Testudinata that are somewhat allied to the Cotylo- 
sanrians, the relation of the frontal to the orbit varies. In 
some primitive Testudinata, such as Triassocheh/s^ Ohisiernon, 
and Jiallokibotmm, the palaeo-orbital type is preserved; in some 
other Araphichelyda^ already the neo-orbital type occurs. 
Curiously enough, the palteo-orbital type occurs also in the Pro- 
losteginae and the I'lermochelyda' (text-fig. 9 (8)), while the 
Lytolomidae and the Chelonidae (text-fig. 9 (7), Toxochehjs) show 
the neo-orbital type. In primitive Chelonid?e {Toxochehjs) and 
in tlie embryos of Chelone (14) the neo-orbital type is more 
marked than in the adult Chelone. In the rest of the Toi toises 
genemlly the neo-orbital type is met with ; the paljeo-orbital 
type occurs, however, in the Plaiysternina? and Chelydridse, and 
sporadically among the Emydidse. 

In Platysternum^ Dei'mochelySy and some Chelydiidte, as 
Uacroclenimys^ the palapo-orbital type is associated with a 
secondary enlargement of the bones forming the roof of the 
skull and with the loss of the power of hiding the head under 
the shield. In accordance with this, in De't'niochelys^ Chelone^ 
and Chelydra, the posterior excavation of the parietal and the 
squamosal is more marked in the embryos than in the adult (14). 

Considering that in the most primitive Tortoises the capacity 
of withdrawing the head had not yet been acquired, and that it 
was but secondarily lost in Dennochelys^ Chelone^ Platysternum^ 
atid Macroclemmys^ it becomes evident that this feature and the 
palaeo-orbital type are connected with each other. Evidently 
the palceo-orbital type of the more specialised Tortoises has been 
developed from the neo-orbital type, for the ontogenetical changevs 
observable in the Chelonidsa point in this direction. 

Among the Theromorpha the neo-orbital type dominates 
Mici'oyomphodm (text-fig. 9 (9)). The pal»o-orbital type is only 
met with in the Cynognathidse (Protacmon^ text-fig. 9 (10)). 
In consequence of this it must be assumed that either the Cyno- 
gnathidie retained a very ancient structure, or that also in this 
case a reversal took place. Bince in all Pelycosaurians that are 
ancestral to the Theromoi’pha the neo-orbital type likewise occurs^ 
evidently the latter has to be assumed. As Pelycosaurians, it is 
quite enough to mention the genera Varanoaaurus^ Sphenacodon^ 
Th^roplmra, and Biineirodm* 

Among the Placodontidfla^ pala^-orbital genera as Placodu$ 
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(text-fig. 9 (14)) and neo-orbital genera as Placochdys (text- 
fig. 9 (1 5)) can be distinguished. Unfortunately nothing is known 
about the evolution of this group, therefore no conclusions can 
be drawn. 

Text-figure 9. 



1. PalaBo-orbitft] tkuU of primitive Microaauriftu Diplocaalidm, Satra 4 ikit*rpitoH 
(froiu Wfttson). 

B. Neo-orbital akull of apecialiaed Microaaurian Diplooanlidm, IMpIorauIw (from 
Douthitt). 

3. Pala&o-orbital skull of primitive Stereoapondylous Brachyopidtc, BatraekoMuchns 

(from Watson), 

4. Neo-orbital skull of specialised Stereospondylous Bracbyopidw, JPIagiosauruf 

(from Pi-awi), 

5. PaljBO-o^ital skull of primitm Cotylosaunan Biadeeieg (from Huene), 

3. Neo-otbital skull of specialised Cotylosauriau FroeoUphon (from Woodward). 

7, Neo-orbital skull of primitive marine tortoise Toxachtl^u (from Haj). 

8. Falieo-ovbital skull of specialised mariue tortoise (from Vdlker). 

fl. N«y.orWtal skull of primitive higher Theriodont MigtH>jffimphodm(fTim Watson). 

l(k Palmo-orbltnl skull of specialised higher Theriodont Frotacmon, (from Watson). 
ih X^pidosaurian Mglodprma (from PhisAlix). 

18k Neo-orbitai skull of Xepiuosaurian (from Williston). 

18* Tertorbital skull of bemdosaurian Paranug (from Schmidt). 

W. Palmo-orbital sWll of Dtimitesaurian Flacgam (from Broili). 

16. Neo-orbital skull of Dranftesaurian (from dackel). 

m }S* ^ primitive Arohosaurian M%ipurh$ri€t (from Broom). 

^ 17, Teotorbtta} skull of spephiUsed AxQkomaimi Cmgptimwm (from B. Brown), 


Among the Saunipteiygiima, the ne^i^^ital type » met with 
ia Anar<mwnt$, Pu^otmwfiUf and XTeihaimrua, the tMtoo-orhital 
type ia <7yi>uthM«Hwuj)f and afi jetagiMammiiti*. la all the Ple^o- 
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fiaurians the fiontal shows a clecitlod toiulency to vanish alto¬ 
gether, and, besides tins, in the more specialised long-snouted 
Plesiosauriaiis (the Piiosaurians) the tendency exists to develop 
large supraorbital bones. This tendency is well observable in 
tlie genera J^eloneustes^ Brachyanchenw^ and 7Vinacv(mierwti* 
In these genera the prefrontals find postfrontals are long and 
narrow bones. On aeeount of the reduction of the fiontal these 
animals revert at first to the pala)o-orbital type, but wlien tlic 
broadening of tlie lit*a<I sets in they <leve]op on other lines. 

In the Pampsida, tliat inchnle the Areoscelia, the i\crosauiia, 
and the 8quamata, the frontal nearly aluays separates the pre¬ 
frontal and the po>tfrontal. AVhile it bordeis the orbit in Area- 
scelis^ Plmromitras, all primiti\e Ohameleons (18) and many 
Lacertilians {IHatecarjivs^ text-tig. 9 (12)), it is excluded in some 
Laeeitilians from the orbit by a supiaorbiial bone (text-fig. 9 
(Id), Varanns), Ihloderum (text-fig. 9 (11)) aiid the specialised 
Oluiineleoiis (17) difler from all the other Scjuarnata in showing 
the pa]a‘o-orl)ital strueluie, hut this may be due to a 3 e\£*rsal. 
Thus in this group the stnieiure varies. 

Jn the l^iajitosaunans (text-tig. 9 (Ifi), Evparkeria)^ the Dino¬ 
saurs, arid the Orocoddes, the pi'efiontals and tlie postfrontals 
never meet. Jn some Orocjodiles however, and in tlie ortho- 
podous Dinosaurs supraorbital bones are developed (text-fig. 9 
(17), i*ampiosauru8). 

For the neo-orhital typo, in which a. supraorbital bone is 
present, Fejervarys term, (7), can bo adopted. Since 

the supraorbital bone is only developed in few groups of reptiles, 
the tectorbital type is evidently new. 

Protieediiig now to group the primarily palajo-orhital, the neo- 
orbital, the secondarily palieo-orbital, and the tectorbital types 
according to chronological order, it is soon seen that the primal ily 
palffio-ovbitnl types are either permian reptiles or such that are 
closely allied to permian reptiles. The neo-orbital type occurs 
in different groups from the Permian upwards, it is most mai'ked 
in the most advanced reptiles; the secondarily palieo-orbital forms 
are found from the Trias upwards, but mostly among compara¬ 
tively low postcretficeous reptiles; finally tectorbital types occur 
exclusively fn>m the Jurassic upwards. 

The average conclusion to be drawn is that in primitive 
reptiles (Gotylosauria, 'Fortoises) a reversal could easily occur from 
the neo-orhital type to the palsBo-orbital type; that, however, in 
the more highly developed reptiles (Crocodiles, Dinosaurs) the 
bt'oadening of the skull could no longer be attained by a reversal 
but only by the development of a new bony element. Compara¬ 
tively primitive reptiles, as Sam*opterygia and Squnmata, seem 
to be intermediate between the two extremes. The primitive 
nature of the Squamata is best shown by the circulatory and 
respiratory organs. 

In two most im^rtant papers Weidenreicli (16, 17) pointed 
out that in some living animals characters occur that ai*e very 
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characteristic and date back at least to Pliocene time, but that 
are all the same not yet perfectly fixed. Such characters have 
each time to be accjuirerl by a special stimulus in every individual. 
When such a stimulus is lacking a 5 e\ersn) to the ancestral type 
takes place. Such characters are, for exiun}>le, among many 
other ones, the blindness of Pi^oiem (16) and the shape of the 
calcaneus in man (17). 

Other eharactel^R, as the <levelopinent of the foramen of the 
operculum, through which, in the Uiodela, the extremities are 
protrudetl (16), or the scrotum of man (16), aie even then deve¬ 
loped to a certain degree, when inciting stimuli, as the ])ressure 
of the extremities again.st the operculum or the descent of the 
testicles are not acting, but in such oases these characters are 
less marked than when the stimuli aie acting. 

A third group of charactei*s is always developed in ontogenesis, 
and oven apparently without reason. These observations show 
that in the fixing of new characteis quite diJflercnt stjigea occur. 

Comparing now thc^e stages w'ith the changes found in the 
orbital region, it is evident that the reversal of the neo-orbital 
structure to the pda^o-orbital ty |)0 in perniiai\ or primitive 
reptiles (Tortoises) is entirely analogous to tlie (*ase when a not 
yet fixed oliaracter is lost again. The nndeci<led condition pre¬ 
vailing among the Saiiropteryginns an<l the Hqimmata can be 
well compared to the changes in Weidcnreich’s secoml group, 
and the development of the tectorbital type shows that in the 
highly developed reptiles the neo-orbital type had l)ecome fixed 
to such an extent that a reversal was no more possible. 

In this way palaeontological ohseivations corroborate zoological 
reseai*ch, and tlie interest of this case lays in that it is coixelaie^l 
with geological time. 

The changes may be showm diagrammatically as fallows:— 


Falao-orhUal ij/pe. 
Primitive Stesrocephaliaiih 
„ reptiles 



Spicialised pn^uratiftic 7 
reptileg ) 


J^e0-orhit<tl t^pe. Te<^t0i*hUat tjfpr, 

Speciftlisfd Stegoeepbelians, 
prfjuraeeio reptileH 


•Spcciali!»^ post- 7 _ V C Specialised po»t- 
jnres^io ivptilea ) jurasfiic reptilfh. 


(The explanation of the nhbreviateil terms ‘‘prejurassic^^ and 
‘‘ postjumssic ” is given in the text.) 


Conclusion. 

After having discussed five cases of reversible evolution, four 
of whicli are beyond question, and after having mentioned at the 
beginning of the paper several cases of irreversible evolution, 
conclusions may now be drawn. 

The first certain case of reversible eVdItition shows how an 
ossification, which was interrupted dutiug the eeurse of evolntiotif 
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sets in again. The second case sliows the persistence of a 
primitive stage of development in later more specialised forms, 
and shows the subsequent development of another stage of 
evolution through which the ancestral forms had passed long 
ago. The third case, the mixed one, sliows a similar change 
coupled with “ irreversibleevolution,and finally in the fourth case 
three phases can he discerned—one jihase, in which a character 
is not yet fixeil, so that a. reversal is possible, a second undeter¬ 
mined phase, and a third, in which a reversal is impossible. In 
the latter case a p.articular function can only be attained by the 
development of a new organ. ^ 

lleviewing the “irreversible^’ oases, it can easily l>e detected 
that the apparent “ irieversihility is always due to the fact, that 
either an adjacent- organ or an organ having a similar function 
is called upon to replace a degenerating organ or thiit in the 
absence of such parts a new organ is developed. 

From the comhinatiou of these observations the following 
siatoinents can he di dnced :— 

(1) An apparent irreversihility "ill occur wlien a certain 
chai'acter is already so strongly fixed that it cannot he altered. 
8uch a fixation will occur all the sooner if the dismissed organ 
actpiirod a new function. 

(2) An apparent irreversibility will occur when some function 
is not perfectly concentrated in a special organ, so that similarly 
functioning organs are ready at hand to replace each other. 

(,‘l) An apparent irreversibility will occur when an adjacent 
organ is ready to replace the more or less degenerated one. As an 
example of this sort the pelvis of the Crocodiles may be men¬ 
tioned, for in this case the |X)Sterior ventral ribs assume<l the 
function of the degenerated pubis and became tlie prepubes (new 
hypothesis of the autboi ), 

(4) Evolution will appear irreversible when in some organ the 
possibility of development still exists— i. e., if the organ is yet in 
a primitive uiispecialised state. In such a case this part is ready 
to develop new features that can replace another degenerating 
organ. An example of this case is afibrded by the development 
of the secondary dei-mal armour in VermochelyB, As Schmidt s 
investigations (12) showed, the skin of the Tortoises is not yel 
strongly modified in the young, and so it has evidently not yet 
lost the general faculty of developing dermal ossifications. 

When one of the four enumerated ways of solving a bio¬ 
logical problem has become impossible, an animal can only be 
saved from extinction by a reversal to an embryonic stage. 
This will only be possible— 

(1) if the state to bo given up is not yet fixed by heredity. 
That means if this state is not very fai* back in the history, A 
good example is afibrded by the development of the supraorbital 
region; 

(2) if the embryonic state to be called upon has not in the 
meantime acquired a new and vital function. For this case 
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Salammidra atra is a good example, for if the gills of this 
Urodele were more adapted to the interiiterine breafcliing than 
they actually are, the rearing of its Uirvte iu water would become 
impossible (16). Even in Tortoises evidently the embryonic gills 
are ali'eady modified to such an extent that the Mud-Tortoises 
were incapable of falling back on the use of their gills, and had in 
the course of their aquatic adaptation to develop new pharyngeal 
organs for breathing under water. 

The unexplainable but important fact, that the life-history of 
each individual is always a distorted i*ecapitulation of the history 
of its wliole phylum, gives the clue by wliicb we can understand 
why a limited reversal of evolution can occur. 
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f>2. On New and Hare Heptiles from South America. By 
Joan B. rnocTBU, K.Z.S., F.L S., Curator of Reptiles 
to the (Society, formerly in charge of the Reptile 
Collections in the British Musenm (Natural History) 

RecMvrd No\embei 12,1923 Head Noxembci 20, 1923.] 
(Text-figuies 1 <fe 2.) 

Ihe Britihb Museum has recently acquired two interesting 
collections of Reptiles and Batrachians from South America. 
The first was made by Mr. A. 0. McDoiigall in Trinidad, on 
the River Mamore, Bolivia, and presented in 1922. It 
includes a \eiy intei'estirig new snake of the genus Oxybdis 
which J have named hotilengeri after Mr. G. A. Boulenger, who 
hfis given me so much help and encouragement in my work 
dining tlie past teven yeai's. The second is a large collection 
from Marajo Island, at the mouth of the Amazon. This was 
made by Herr W. Ehrhardt, and it includes many ratifies and 
a new species of Amphiahcena which I have much pleasure in 
naming mitchelli after Dr. P. Clialmers Mitchell. 

Complete lists of the species collected are appended for their 
geographical interest, but for the sake of brevity, notes on the 
more common species are omitted. 

I,--The McDo'ngall Collection from Bolivia, 

ECAUDATA. 

B U F O N I D A5. 

1. Bofo oranulosus Spix. 

LAOERTILIA. 

Tbiidae. 

2. Pantodactylus sohrbibersii Wiegm. 

Iguakxpae. 

3. POLVOHItUS marmoratus JU 

OPHIDIA. 

^ GlADOONIIDjB. 

4. Quvooku Wagl. 

Pboo. Zoot, Soo.—1923, No. LXIX. 
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I L Y S 11 D AC. 

n. Ilysia scytalb L. 

C O L U B RI N JE. 

(5. Helicops polylepis Qthr. 

One half-grown specimen is beautifully marked ; the white 
spots on the dark brown ventrals form a paired series, and the 
throat has a transverse white band as well as the usual spots. 

The thimt of this specimen is puffed out in a similar nmnner 
to that of an angry Dispholidits or SpUotes* 

7, Hekpetobryas c^arinatus L. 

8, Liophis poscilooyrus Wied. 

9, RnADlNiBA COBELLA L. 

10. Xenobon merremi Wftgl. 

DI P 8 A B O M O R 1> H I N AS. 

11. Leftobira annulata L. 

12. OXYKHOPUS PETOLARIUS L. 

13. 0. BITORQUATUS Gthr, 

14. 0. coRONATUS Schneid. 

15. OXYBBLIS BOULBRGERI, Sp. n. 

Habit very slender; eye large. 

8nout twice as Jong as eye, tapering, truncated at tip. Rostral 
broader than deep, scarcely visible from above; intemasals 
slightly shorter tlian prsefrontals; frontal long, elegantly shaped, 
three times as long as biBad, m long as the parietals, as broad as 
the supraoculars; loreal small, elongate, three to four times as long 
as deep; praw)cular large, widely separated from the frontal. Eye 
large, diameter three times its distance from lip, going five and 
a half times into total headdength; two or three postoculars 
(di^ring on the two sides); temporals 1 + 2; six upper 
labials, the fourth very large and surrounding the lower third 
of the eye^-rim; four lower labials in contact with the anterior 
chin-shields, which are much shorter than the posterior pair. 
Scales smooth, in 17 rows; ventrals deeply rounded, 102 in 
number; anal d^^vided; subcaudals in 190 pairs. 

Body olive above, with two darker narrow lateral streaks on 
the fifth scale-row of each aide, fading into bright green on the 
third and fourth and oream^oolour on the first and outer 
edge of veniRula. A broad bright daidk green band occupying 
vetjteal stir{»oe with a niAdiiui pale given strenk. 
»hon And b«Jow* a <a«Am lAteml stripe 
which into Mle green And dtH»i>eAm on tike posterior hnif. 

Head browa-ofive tixm, brif^ green oa tb» a dark 
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brownK)live streak from snout-tip, through eye, continuing down 
neck ns the lateral streak ; lips an<l chin pale yellow-green. 

Type speclmeih a half-grown male collected in Trinidi^d, River 
M a more, Rolivia, 

Texi-figure 1. 



Oruht'hs honlcngt /. s]», n. 

; n. ilovssil m('w ; h, ventral virn'; r. lateral view. 


This clinnnitig snake is allied to 0. «rrp"ii1('U8 J)aud., which it 
roseinhles in the p^opo]•tion^ of the snout and in the fouith upper 
labial alone entering the eye-riiu. Jt <liffers in many characters, 
however, which are best shown hy tabulation. 

0. (vypntfn.-t, o. boiflenyeriy sp. n. 

Ege: moderate, 7 in tol.d larjfc*, 5^ times in total heacl-lenjrtli. 

hoad-lent'ih. 

Fronial : 3 times as long broad. 4 times a«! long as broad. 

Anal’, entire. , divided. 

Throat: ^itliregularpnnetations. ’ immaculate. 

Coloration : upper Murfaee light ' upper surface olive ; ventrala dark 
brown ; ventruls I ream, with 2 wide bright green with pale median 
green lateral and a sknder median streak, 
streak. 


E b A r IN 

16. Elaps spixii Wagl. 

One female measuring about 3 feet. 

So far as I am aware this mre lUhps has not previously Ijeen 
recorded from Bolivia. When the British Museum Catalogue 
was published the collection only contained three small specimens, 
in which the eye was larger in proportion, measuring two-thirds 
its distance from the mouth. In fully adult specimens t))e 
diameter of the eye is only half its distance from the mouth. 

17* Lmx)aMATHirs catesbyi Sent*. 
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II —7%« Ehrhardt Colkctian from Marajo Island, (tt the 
month of the Amazon, 

BATRACIIIA KOAUDATA. 

CVSTIGKATHID^- 

1 PaI^UDIOOLA STGSirERA Oir. 

2 Jji:Pr<)DAOTYLUfi PCNTADAOTTLITS L 
3. L. MVsrACiKUS Hmmeist. 

4 L TVPnoNTiJS Daud. 


B L P O N I D i®. 

5. BUPO GRANULOSUS Othr. 

5 specimens cS $ • 

One male has lost the right hand, and the nuptial excrescences 
are enormously developed on the inner side of the wiist stump, 
so much so that they form a protuberant mass which is obviously 
as useful for holding the female as a not mil hand. 

ll\ LIV JR, 

C. Hyla taurina Fitz. 

7. H. VEKULOSA Laur. 

8. H RUBRA Daud 

9. PilYLLOMEDUSA HYPOCllONBRIAHS Diud, 

LACEETILIA. 

Gbckokipas* 

10. Gonatodks humbralis Guich. 

11. Theuadactylus rapioaudus Houtt. 

12. Hemibactylus mabouia Moreau. 

1 0 U A K 1 B 

13 . Anol /8 oetonii Cope. 

14. PoXiVCEAUa MARXORATUS Jj» 

15. OPHBYOISaisfk SUPBROmoSA L. 

16. UROOBimtOK AEUBEUIC JU. 

Five epeoimens of this rare iisArd, all brilliantly marked^ 

17. IGUAKA TOBiSROUMtA SokW* 

IS. AaiRin BERiAAidSKEte Latir* ^ * 

A 

A mHm of Mipwii&oaa. 
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A M P II 1 h B N J I) j:. 

10. Coi'lJIAB KLAVESCEXS IJoilll. 

One iidult female of this extremely rare species. It agrees in 
every particular with the specimens already in the British 
Muhenm, and with the description in the Catalogue of Lizaids, 
vol. iii. p. 418. 

20. AmpjiisU/ENA alba L. 

21. Ampiusilena MrreiiELLj, sp. n. 

IJahil as in J. vrrmiatflaris, 

Hnout obtusely pointed, rather proniuieiit. Ro-stral small, as 
deep as broad, scarcely ^ia^hlo from above : nasals large, forming 
a suture behind the rostral, which is sliglitly longer than the one 
l)et^\een the pnefiontals; frontal sutnie longer than the pia'- 
frontal suture; two pairs of .small jiarietals. Eye distinct 
through the ocular; no piwocular; postociilav large, pentagonal; 
a siiigle triangular anterior tempoial : thiee large and one small 
upper labial on each side, tliird in contact with ocular and post- 
ocular. Mympliysial tetiagonal followed by a large heptagonal 
median chin-shield; two large posteidor chin-shields in contact 


Text-figure 2. 



d 


Amphitha^na mitchelfi, *>]) n. 

Head: a. dorsal view; h. \eBtrBl uew ; o, lateral view. 
d Anal region ; ventral view. 

with second and third sublabials, separated fioni each other by 
4 small shields. Body slender, composed of 213 nnuiili; 14 
segments above and 14 below the lateral grooves, which are well- 
defined. Each segment above about twice as long as broad; 
median ventrals twice as broad as long; a vertebral groove. 
Tail composed of 30 annuli. Anal 4 segments wide, the two 
median enlarged ; 2 pr»anal pores. 

Tipper surface a soft brown, each segment light-edged. Snout 
and lowar surfaces 4cru. 

Described from a single adult from Marajo Island, mouth of 
the Amazon. 



MISS JOAN ft* t»HOCrBR ON NL>\ 4N*X) 

This very distinct species may at once bo lecognizod by its 
relatively long nasal suture, large anterior temporal, and single 
pur of pr«»<inal pores, Jt does not seem io be very closely 
related to any other species. 

SOINOIB AS 

22. Mabuia AURAiA 8clinei(l 

OPHIDIA. 

Typhlopid^. 

23. TyPULOPS REllOULATUS L. 

0 0 L I BRIN 4s.. 

24. HbLIOOPS LBOPARDINITS Schleg. 

The British Museum has only received one specimen of this 
rare snake f^iuce 1869. 

25. Drymobius boudakrti f. t. Sente. 

26. Coluber corais Boie. 

2r. HEROBrODRYAS OARJNTArUS L., V<U. E (PLAYOLlNEAri fc> JdU). 

28. Lupiopuis lioobr< us Wied. 

29. Liophis p<eoiu)GYrus Wied. 

30. L. BEGIN E L. 

Five hgr. and yg. 

These specimens are brown on the upper surfaces, saluiou-piuk 
blotched with black beneath, and strikingly similar to Ehadbma 
coheUa in general coloration. 

DlPSADOttORPHlHAB, 

31. Htmantobes cbnghoa L, 

32. OxYRHOPUS TRIGEMINUS D. & B. 

Two males. 

The markings in this species are wiciely variable; the middle 
black band of each set of three may be much broader than the 
outer two, and rpunded like a hugh loaeuge-shaped spot. The 
paired white rin^ may be very narrow indeeri, or equal to the 
black ones in width. 

33. PatLOOEYAs TiRinzssiifUi L, 

34. OxYBMLis EOXiOiBos Daud. 

as. 0. ACUimrAtus Wied. 

36. HoMA]MK»tAMtUM tf 
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PJ LA PIN AS. 

37. Elaps spjxn Wagl. 

One S , similar to the specimen already noted in the McDougall 
collection. Both tliese specimens Iiave very much swollen 
cheeks, and minute eyes half or less than half their distance 
from tlie mouth in diameter. 

»38. Plijvrs MARCGRAVii Wied. 

The white hand across the pinefrontals and 2nd and 3rd labials 
is well marked; eleven sets of annuli on the body, the white 
rings being j the width of the black ones. 
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y*i. On NeAv and J^aro lie])tileb and Batracbians from ihe 
Australian Region. By Juan B. Puoctkk, F.Z.S., 
F.L.S., Curator of Ueptiles to the Society. 

f Heo«\e(l Novemlici 12, 1023 Kcad NovenibfM 20,1923.J 
(Texi-ligni es 3 &, 4.) 

Heveuil interesting collections from the Australian Region 
have recently been received by the B)*itisli Museum (Nat. Hist,), 
r shall include four in this one paper, and limit it for the sake of 
brevity to notes on rantics and descriptions of new species. 


L--NEW GUINEA. 

Mr. W. Potter recently collected for the Museum in N.E. New 
Guinea, and besides large series of the commoner things, obtained 
several mre lizards and a new skink. The latter I have named 
after Mr. C. J. Battersby, wbo has been n most helpful assistant 
to me throughout the time that I was in charge of the Museum’s 
collections of Reptilia and Batrachia. 

LAOERTILIA. 

GECKONIDiE. 

G^mnodactyus lokia: Blgr. 

A male (length : head 45 mni., body 110 nun,, tail missing), 
at least twice as large as the male type-specimen, the only 
individual already in the Collection; iii other particulars the 
two specimens are identical. 

GyMNOJDACTYLUS nOUISIADENSIS de Vis. 

A very large well-preserved female (length: bead 35 mm., 
body 93 mm., tail 47 mm.). The three specimens of this rare 
Gecko already in the Museum are from the D^Entrecasteaux Gi*oup 
and the Bolomon I.slands. 

Pygopodidas. 

Lums JioARi Blgr. 

One adult of this extremely rare Pygopod was collected at 
l^ababia. dorsal scale, with the exception of tlie two 

median series^ has a small black apical dot, and is also finely 
speokled. The Species was only known from the three type- 
specimens. 
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bOlNOlOA. 

Lygosoma (Liolepisma) vihkns Petei'N. 

Four of these sharp-iuxsed skinks weit collected on the banks 
of the River Adler, Hnon Gulf. 

Lygosoma (Liolepisma) longicbps Hlgr. 

One very well-marked adult from Lae. 

The digits are depiessed with smootli lamella) below as far as 
the end joint; the distal phalanx is slemler and compressed, 
and the digits tlierefore lesemblo those of a Jlemidactylus. 

Lygosoma (Emoa) battersbyi, sp. n. 

Snout moderate in length, obtusely pointed. Rostral small, 
twice as broad as deep, forming a suture with the frontonasal, 
which is broader than long and roundly pointed anteriorly; 
frontal three-fifths broad as long, as long as fronto- and inter- 
parietais together; frontoparietaU fused; inteiparietal small, 
distinct; parietixls forming a shoit median suture, and followed 
by a pair of enlarged nuchals. Nostril pierced between a minute 
nasal, small j^iostnasal, and supranasal ; frontonasals sojiarated 
from each other; lower eyelid with a trans|mrent disk; sixth 
upper labial in place of subocular. Ear-opening small, not as 


TeKt figure 3. 



large as the transparent palpebral disk; one aunculai* lobule. 
Digits leng, distalfy compressed; thirty smooth lamellie under 
fourth finger^ forty ^xuider fourth finger, forty under fourth toe. 

Scales in thirty rows; sharply tri- or qninquecarinate. Mai** 
ginal anals slightly enlaiged« 

Habit laoertiform; the distance between the tip of the snoot 
and the fore-lhnb equals the dietanoe between axilla and groin; 
the hind^jhoah rsadies to in front of the shoulder when adpressed. 
Tail nearly twice length of head and body. 

Olive-gmn abcwe^ lifter cn the hm i ofialeaoeiit beneath. 
An indistinctly markodllght lateral baud, blaok**edgdd. 
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A single adult specimen from Huon Gulf, N.E. New Guinea. 
Allied to L, tropidohjiis Blgr.'*^, from which it differs in having 
the interparietal shield distinct and the marginal praeanals 
enlarged. 


II.--aUEENSLAND. 

Two collections are considered in this chapter. One made by 
Mr. T. Y. Hlierrin in llnvenshoe, N. Queensland, includes several 
rare species until now unrepresented in the Museum's collection. 
The oilun*, made by Capt. Wilkins in H.E. and G. Queensland, 
altijough small, also includes rare things. 

EUAUDATA. 

G Y « T T G N A T 11 I ]) . 

LiMNODYNABTES KLETCIIEUI Hlgr. 

Wilkins Collection. St. George’s District, C. Queensland. 

One male specimen of this rare frog was obtained. I'he skin 
IS glandular and the markings cl€*arl} defined, spots in paired 
lateral series beginning on the loreal ligion and continuing from 
the temporal ; a large sliiehhshaped occipital blotch and large 
median <lorsal and sacral markings. Basal web between the toes 
well inaiked. 

Originally desci'ibed from New South Wales t, but recently 
reconled from 8. Queeuslantl. 

E N G Y 8 T O M A T 11> .E . 

Sphbnophryne variadilis Blgr. 

8herrin Collection. Kavenshoe. N, Queensland. 

One male specimen of this rare frog was collected. It difteis 
from typicfil specimens in having a slightly longer snout, but I 
hesitate to give it a distinct varietal name on this account. In 
all other respects it a,grees with the type-series, and the chamc- 
teristic markings are well defined. This species was known only 
from Celebes. 

HviiIDiE. 

Hyla lbsukurti D. ifc B. 

Wilkins Collection. C. Queensland. 

A single male of this extraordinary Hyla was collected; the 
species is unlike all the rest in the genus, resembling Rana agilis 
in general appearance. 

CEduBA TRYONl de Vis (oCBLliATA Blgr.), 

Sherrin OoUeotion. Two specimens from Ravenshoe, N. 
Queensland. 

* TtasB. Bool. Soe. xx. 1014, p. 300, pi. xxix. %i. 4, 4a. 

t Beulspger, Ana. N, H. (6) ii. 1888, p. 142. 
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Vaeanus varius 8haw. 

Wilkins Collection. One specimen (skull and dried skin ; total 
length 49" : head and body 19" and tail 30"). 

In this specimen the characteristic yellow spots are absent on 
the anterior half of the body, which is merely speckled ; they are 
well marked, however, on the posterior half. 

Varanus varius var. belli Gray. 

Wilkins Collection. Two specimens (skulls and dried skins) of 
this l)«autiful banded variety. The Museum had only one 
specimen. The new pair are 50" (tail 30") and 41" (body 20". 
tail truncated) respectively. The four dorsal and three caudal 
bands are ai*ranged as follows : 

The first band is lunate, extending from the head backwards 
to the shoulders ; the second is shaped like a boleio jacket; the 
third is very broad, with convex borders pointed medially; the 
fourth covers the sacral region and the upptM’ part of the thighs. 
There follow three caudal bands, the first 4" wide, tlie second 8", 
the third 5" ; the tip of the tjul is also dark. All the intermediate 
areas are bright sand-coloured, blcock s})eeklod. 


HOINI ID.E. 

Lyoosoma (Hinulia) tiuovi J). B. 

Sherrin Collection. Three well-marked siiecimens from Ravens* 
hoe, N. Queensland. 

Although this species has a wide lange of distribution, it is 
rare and local. 

Lygosoma (Hinulia) tenue Grtiy. 

Wilkins Collection. One adult collected on Tambourine Mt., 
B.E. Queensland. This individual is L. mvrrayi Bigr. of the 
British Museum Catalogue (iii. p. 232)^ The Museum has only 
the specimen originally collected by I1.M.S. * Challenger.’ On 
comparing these two specimens of murrayi^ which have 34 scale- 
rows, with the series of U%xm the supposed difierences in the size 
of the ear-opening and in coloration cannot be detected, and 
without counting the scale-roWs it is impossible to tell them 
apaH. £. imm is already known to have scale-iows in 28, 30, 
or 32 rows, so th^t it seems impossible to maintain individuals 
with 34 rows sil a distinct speries on this character alone. 

mwtrayi Blgr., thei^fore, should be placed in the synonymy of 
Z. ienm Qray. 

Lyoosoma (Hinulu) wmmMm Blgr. 

Wilkins Oofiediion. One adtilt fi^pi C. Queensland. 

Sandy brown^ with ten dark tratUverse bands on neck and 
body and tweiity^tbree m the fmU* Sfeme of time bends bifurcate 
on the rides. 
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LyGOSOMA (LiOLEPIvSMA) CHALLENGEUI TllgV. 

Tliis species is only known from the two type-specimens which 
were received from the HJhallenger ’ Expedition in 1882. 
Mr. Sherrin lias collected two more in Rnvenshoe, both agreeing 
pi'e‘cisely with ours and with the description in tlie British 
Museum Catalogue (vol. iii. p. 2G8). 

LyOOSOMA (KiIODONA) PUNCTATOVTTTATtJM (Uhr 

Wilkins Collection. One specimen from Thomby Station, 
8t, George, Central 8. Queensland. Until last year we jxissessed 
only the type^specimen of this species from Queensland. Prof, 
M^ood-Jones then sent us one collected on Flinders Island in the 
Great Austrtdiaii Bight. Zeitz records it from Queensland, 
Victoria, and Tasmania, so that, although so rare, its range 
probably extends all over the eastern half of the continent. The 
present specimen agrees in every particular with the type and 
with the description in the British Museum Catalogue (iii. p. 335). 

7jYf||>soMA (HoMOLKriuAl MJoBKRGi Jjoniib. & And. 

Sherrill (Jolkn’tion. 3dus species is ne'v to the British Museum. 
One a<lult was <‘ollected, minus half its tail hut otherwise well 
preserved. It agrees well with Lonnberg and Anderson's 
description^. 

TftOPinoPHORUS QUEENSLAMILE lie \’is. 

Shei rin Collection. This species is also a great rarity new to the 
Muse^nn^s collection. An adult and one ver> young specimen were 
obtained which agree well with the inimitely detailed description 
given by de Vist in everything except markings. They have 
very pale alternating cross-bands, wbieli give a reticulated effect 
dorsally and continue on the tail. Beneath, the jmle tint pre¬ 
dominates, with reticulations on the chin, down the sides and 
beneath the tail. A median dark wavy hand from the chest to the 
vent. The two specimens are marked exactly alike. 

OPHIDIA. 

COLUBRID A5. 

Hoplooephalus bitorquatus Jan. 

Wilkins Collection. One young specimen from Thomby 
Station, near St. George, Central S. Queensland. Ft hai? a well- 
defined cream-coloured nuchal collar and the characteristic black 
markings on the head. The Museum has not received a specimen 
of this rare snake since 1876. 

Elafxn^. 

PsEUDBCHis AUSTRALIS Gray, 

Wilkins Collection. One chestnut-brown adult from Thomby 
Btation^ Central S. Queensland^ Aberrant in having 19 scale- 
rows cm the body; 21 on the neck. 

* Loan. A And. Kupgl. Sv. Vetu-Akad. Handl. Hi. 19)5, p. 0. 
t Proc. bian. K. S. Wales, IS89, vol. iv. p. 1034. 
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HI-—SOUTH AUSTRALIA. 

In 1921 Prof. Wood-Jones made a v^eiy valuable collection of 
lizards in Nuyt\s Archipelago and the Investigator Group. 
These lizards, which he presented to the Museum, were mostly 
raie sliinhs, amongst them a new species —Lygosovia f JJomolepida) 
wood Jomsi, The description of the latter, witli notes on that 
collection, appear elsewhere This year Prof. Wood-Jones has 
sent us a supplementary collection mostly from the <‘fwist of the 
mainland, including a new Amphiholnriis and several mre geckos 
and akinks. Only species of special interest in this second 
collection will be noted Iumc. 


LAOEKTILIA. 

G ECKON IDiE. 

Heteronota rinoei Gray. 

Whilst working at Prof. Wood-Joneses specimens I compared 
our series of II, bmoei and derhimui Gray, and came to the con¬ 
clusion that they cannot be maintained as distinct species. The 
arrangement of the dorsal tubercles is subject to great individual 
variation, the derhiam form completely intergrading with that 
proper to binoeu 

DlPLODACTYLtlS TBS8ELLATUS Gmy. 

There are but two specimens already in the Museums col¬ 
lection. Prof. Wood-Jones obtained another on n journe} from 
Hergath Springs, N.E., to Kilalpaninna, Cooper’s Creek. Unfor¬ 
tunately all three are males. 

Peropus variboatus Dunn et Bibr. 

Prof. Wood-Jones’s specimens would formerly have been ca]le<l 
Gehyra arntralia^ but Fry has pointed out t that the genus shoulil 
be Peropus Wiegm,, and series of specimens now show that 
austrcdia iutergrades with mriegatus. 


AMPHiBonuRtTs iMBRirATUS Peters. 

Prof. Wood-Jo^es collected one female at Berri, Kiver Muriuy. 
Its scales are extwpely lanceolate and tlie characteristic marking 
are indistinct Ttoe Museum until now bad only two specim^s 
of this very rare species—both females—so that in this case the 
reverse the state of things noted under Diplodactj^ 
has ooeurred, and we have now three females of A, imhrkcAu^ 
and no maks» and three males of iomllMm and no females. 


t Tts, Bm. W Attirt.i U14, |i. trft. 
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Amphibolurtts fionni, gp. n. 

Habit slender, limbs very long. 

Head moderate; snout a.s long as tlie orbit, with strongly- 
marked csanthus rostralis and concave' lor eal region; nostril 
nearer the eye than tip of snout, situated below the canthiis edge; 
tympanum as large as eye-opening; upper liead-scales tubercular, 
keeled on the snout, smallest on the supraocular region. Sides 
of neck strongly plicate; a fold set with small spines from the 
angle of the mouth to tlie shoulder, others below the eye and 
above the tympanum, and one in the form of a low nuchal 

T(‘\t-figure 4. 



b ^ c 

Iload of Afuphihoh'rusjiofini, sp. n. 


<T. lateral view ; b. dorsal view j c. ventral view. 


crest, flanked by a pair reaching from the occiput to the shoulders. 
Gular scales minute. Body covered with small keeled scales, 
which are minute on the sides and enlarged on the vertebral 
region. No enlarged ones scattered on the sides. Yenti’al 
scales small, smooth, the ones under the fore-arm and under the 
tibia keeled. Caudal scales smalls strongly kc^eled. 

limbs veiy long, the fourth toe imching to the nostril when 
the hind-limb is adpressed, scales on the limbs slightly enlai*ged, 
strongly keeled. Digits long, distinctly fringed. About 40 
femoral pores, slightly interrupted iu the middle. Tail slender; 
depressed at the base; twice length of head and body. 
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Upper surfaces all olive-grey with darker variation. A lateral 
series of large dark blotches Qreyish white beneath, the throat 
reticulated with grey. 

Described from a single female. Head and body 60 mm. in 
length; tail 118 ram. 

This species is allied to A. omatm Oray, from W. Australia, 
from which it may easily be distinguished ns follows*— 

A, ornatUB Gray, A.fionni^ sp, n. 

Lateral scalesheteiogeneons, liaferal scales homogeneous. 

No nuchal crest or spinose A low nuchal crest and 
folds on head and neck several lateral spinose 

(described from an adult folds on neck ('although 

male). described from a small 

female). 

Toes feebly fringed. Toes strongly fringed. 

Since the type is a small female the spinose folds make a 
distinguishing character, as we know that adult males in ornains 
do not have them, and it is to be expected that the male of 
the new species would have them still more developed. The 
coloration and markings are also quite distinctive, hui this 
might be sexual. 

It is also allied to A. rufescem Ktirliiig, hut the chniacters in 
which it differs from this aie more numerous. 

Amfuibolurus ADELAiDBNSCS Gray. 

Prof. Wood-Jones caught three specimens of this Imutifully- 
marked species, which has not been received here for the past 
fifty years, 

TyMPANOOEYPTIS OBPHAIiVS Qthr. 

Zeitz in his Catalogue (p. 19^ places this species in the 
synonymy of T, limatm Peters. The two species are, however, 
quite distinct; lineaiuB has sbarply^keeled scales and spinose 
tubercles; cephalus has smooth, more cycloid scales and less 
spinose tubercles. The present collection included a female and 
young. 

LtOOeOHA (IcNtUSFlAM a) ENtEBOAm^fiAUXlI D. & B. 

The adult collected by Pppf* Vood-Jones is the first to be 
added to the Musenm^s eoUe<^ion mnoe the publication of the 
Oatatogue in As &v as I am aware, it has so far only 

been recorded from Taamaniak The present speoitneh nraa caught 
on Pearson's Jetand, Investigator 

The neer speoitiieii hm triceiinate do^ soslefi^ mA is excep¬ 
tionally mil miuML 
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JiYGosoMA (Rjiqdona) BOimAiNviLLii Gray. 

One adult was collected at Port Lincoln. 

Lygosoma (Riiodona) bites FiscLer. 

Thife species is very rarely met with in South Australia. 

Ablepharus lineo-ocellatus var. adelaidensjs Peters. 

One adult of this rare variety from Port Lincoln. 

OPHIDIA. 

Flap in A*:. 

DiEMENJA TEXTIUS I). & B. 

Kreft stiltes that ynuiii? specimens from Adelaide lack the 
typical dorsal bands met witli in young from elsewhere. A 
specimen in the present collection from Mt. Lofty bears this out, 
but it is well worth noting that there is a specimen from 
N. Queensland in the IMusenms collection which is precisely 
similar in this respect. 
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54. Oil Additions to the Snake Fauini of Egyjit. 

By Major S. S. Flower, O.B.E., F.L.S., RZ.S. 

fReceived August 31,1923 : Read November 6,1923.1 

1. Summary, —Snakes of the genera Typhlops and LycophU 
dkim are recorded for the first time from Egypt, remarks are 
made on the status of Lycophidiuin ahyssinicus^ and the Protero- 
glyph Snake Walteriunesia mjyptia is for the first time definitely 
proved to be an inhabitant of Egypt. 

2. AcJxHOwtedge/ments, 1 am indebted to ])r, Walter Francis 
limes Bey, formerly Cuintor of the Zoological Museum, School 
of Medicine, Cairo*, to Jhof. Edward Hindle, F.L.S., F.Z.S., 
Biological Department, School of Medicine, Cairo, and to Mr, 
Michael J. Nicoll, F.Z.S., Assistant Director, Egyptian Govern¬ 
ment Zoological Service, for kindly giving me many opportunities 
of examining Egyptian snakes. 

J wish also to express my thanks to Miss J. B. Procter, F.L.8., 
F.Z.S., for her kindness in looking up, and allowing me to 
examine, certain snakes in the collection under her charge in the 
British Museum. 


X Typhlops, 

When Mr. Boulenger published his List of the Snakes of 
North Africa,” P. Z. S. 11U9, p. 299 et seq,^ no representatives 
of the family Typhlopida3 were known from Egypt. 

Among snakes lent to me for examination in April 1923 were 
two individuals of the genas Typldops, 

Ist, A spirit specimen definitely proves that Ti/phloq^s occurs 
in Egypt. The discoveiy is due to Dr. Junes, who caught the 
snake himself on 6th March, 1900, among the roots of a tamarisk 
tree at Marg, on the eastern outskirts of Cairo. 

The dimensions of this specimen in spirit, 17th April, 1923, 
were;—> 



mm. 

per cent. 

Remarks. 

Longkb, puont to vent. 

.. tail . 

1 267 

4 

100 

149 

1 Scales in 22 or 24 row.s. 

1 Tail ends in a shnro jtoint. 

t 

,, total . 

S71 

101*49 

Diamotoi* of body. 

„ tail, at voiit. 

(* length of shielded 1 
Head | |)>oTtioii, in median ^ 

total leiurtk .. 

6 

5 

4 

7(P) 

1 43 

1*87 
1*37 1 

1*49 

9*63(P) 

Goes 51 times in total length. 

, width ..........M• 

1*08 


.. . 

1 

4 

1*49 
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This iiulividiial appears to me referable to tlie Typhlopa vermi- 
cularis of Mr. Bouleiiger’s British Museum (Jatalogue of »Siiakes, 
and so extends the range of that well-known speoies. 

2)i(L On the 15th of April, 1923, Prof. Hindle sent me a live 
snake which he had purchased in Cairo from an Arab vendor of 
reptiles. The Arab said the snake came from Damietta. This 
may or may not have been so. As Damietta is a seaport its 
trade with other parts of the Mediterranean and the local habit 
of careening sailing craft on the shore make it possible for a 
snake found there to have been brought, by accident, with cargo 
or ballast from almo^^t anywhere. Seaports are not *‘good 
localities” for recording reptiles from. 

As far as J could examine this live individual it Avas also a 
specimen of Typ}dops venmicalaris, but it was of mo.st unusual 
size for that species, being about 3H3 mm. in total length. The 
diameter of body was 7 mm. (i. e., goes about 53 times in total 
length). 

4. Lycophidiumi 

In A List of the Snakes of North-East Africa ” by Mr. 
Boulcnger, P. Z. 8. 1915, p. 646, two species of Lycophidinm are 
mentioned:— 

Lycophidinm capenac from ‘‘Tropical and Kouth Africa.” 

Lycophidinm ahyaaimcm from “ Abyssinia.” 

In ‘‘A List of the Snakes of North Africa’* by the sijrne 
author, P. Z. 8. 1919, the genus Lycophidinm is not mentioned, 

5. Lycophidinm Boulenger, Brit, Mus. Cat. Snakes, 

i. p. 342, appears to be known only from the type-specimen in 
the British Museum, and to differ from X. eapensc only in having 
the rostral shield narrowed, almost pointed, behind. On ex¬ 
amining the type in London, July 17, 1923, it appears to be 
inseparable from L. capenae. Two females of L, oapeme from 
the Blue Nile have their rostral shields pointed* 

6» Lycophidinm oapemc* 

When Mr. Boulenger wrote the Catalogue of Snakes there 
were no specimens of Z. oapmaa from North-East Africa in the 
British Museum, and so the single individual LycophidAwm from 
Alyssinia was separated by a very wide tmet of country from 
the known lenge of La rnpmoc* 

In July 1923 the British Museum there were four specimens 
from North-East Africa entered in the catalogue ip manuscript 
by Mr. Boulenger, under;— 

Lycophidinm empcimt tar* B* 

Female. V. 18S. C. 81. Bosmrw* Bios Kite. 3. 3. Flower. 1808. 

Female. V.m. C.AO. lleeea, „ „ 

Male. V. 168. 0.88* OnatMatlia, Ahya^h. 0. A. F. Xkmcmkr* 1810. 

Femala V. ISO. C. BA „ 

Them four speeineiia hiifTc aU suWinlftl sludiit pMiMd. 
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7. An Egyptian L^jcophidiunu 

Dr. limes told me that he had in spirit a supposed young 
individual of Walterinnesia a*<jypiia^ collected in agricultural land 
ill the Fayfim, Upper Egypt, in 1904, by the Rev. Father 
Teillai’d, and that there was no doubt whatsoever as to the 
locality. In answer to my enquiries J)r. Innes told me that 
Father Teillard had never collected in the Sudan, but had, from 
Cairo, gone to stay at a fa.riu in the Fayiini, and while there 
came across this snake and brought it back with him for 
Dr. Tnnes’s collection. 

On L9th April, 1923, Dr. Innes lent mo this S])eciinen for iden¬ 
tification. For fear of damaging it, i djd not examine tlie teeth, 
but externally there appears no reason not to consider it a 
Lycophidiuvi capense. 

Beales 17 rows. Ycntrals circa 196. Subcnudals 39: these 
subcaudals consist of three pairs at base, then three undivided 
scales, tlicn thirty-two pairs. 

It was on the strength of these undivided subcaudals that the 
snake had been I'eferred to Waiterinnesia. 

It is a most leiuarkalde fact that this »South and Tropical 
African snake should occur in tlje Fay urn, but a parallel case 
appears to exist in tlie Rough-keeled, or Egg-oatiug, Hnake 
Dasypeliis scahra^ of which the iato Dr. John Anderson recorded 
a single sjmciuien from the Fayiini. 

8. Walter!imeaia mjyptia Laiaste, 1887. 

Dr, limes discovered this species : he saw a snake in the hands 
of a native ‘‘snake-charmer” in (‘airo, and recognizing that it 
was something dififerent from the ordinary Cobras of the genus 
Xaia^ purchased the specimen and sent it to France to Monsieur 
Fernand Lataste. 

On 7th February, 1887, this snake was described as a new genus 
and species by M. Lataste (‘ Le Natnraliste,’ Paris, 1887, p* 411 
et seq.)y the generic name being in honour of the discoverer. 

9. ^^Hahitat of Walierinnesia, 

As the type-specimen was purchased by Dr. Innes from a pro¬ 
fessional “ snake-charmer in Cairo, it was in itself no evidence 
of being of Egyptian origin. A trade in live reptiles between 
the resident and wandering performers in Asia and North Africa 
exists, and probably has existed for many centuries. 

Subsequently Dr. Innes purchased two more individuals from 
the same man. So thi'ee specimens of Waliertnn^m appear to 
have been known when Dr. John Anderson wrote on ^the 
herpetology of Egypt, but Dr. Anderson does not mention the 
number, / 

Dr. Anderson wrote (‘Zoology of E^ypt,* Beptilia, 1898, 
p. 925): ‘‘ The onljf spemmens on recoid of this species w^re 
pnrehei^ by Dr. WMiw Innes fmm a snake**charmer in Cairo, 



1082 


MAJOn 8. 8, FLO^MSIl 02f ADDITIOXb 


and there is nothing to fall back upon, beyond the statement of 
the juggler, to establish it {Walierinnesia) as an Egyptian species. 
I have made the most careful enquiries about its piesence in the 
neighbourhood of Cairo, without having been able to throw any 
light upon the subject, and Dr. inncs’s endea\ours to piociue 
more specimens have been fruitless.’* 

Since Dr. Anderson’s time several other visitors to Egypt, 
interested in Zoology, have made special endeavouis to obtain 
specimens of Waltei^hutesia, but without success. 

On 12th Kovember, 1908, the man who had sold the first speci¬ 
mens to Dr. Innes biought to Giza a li\e Waltmtme(>tv^hich 
1 purchased for the Giza Zoological Gardens. This man said 
that this species of snake was not found in Eg}pt, and could 
only be obtained near the river Atbara, in the Boiber Province 
of the Sudan« This statement was probably made to enhance 
the value of the sj>ecimen he oflered to sell, but it influenced mo 
at; the time. I informed Mr. Boulcnger, and in G.Z. G. “List 
of Animals (2nd edition),” 1910, p. S28, wrote of this species 

Huintai probably Upper Nubia,” 8o Mr. Boulenger, P. Z.8. 
1915, p. 656, gave the distribution of WaUerUimsm agi/ptia ns 
“Nubia? Egypt?” and, P. Z. S. 1919, p. 306:—“Egypt? 
Nubia ? ” 

Meanwhile, in 1904, Di\ Innes had received from the Fayum 
a black snake supposed to be an immature WalUrinneBia. Jn 
April 1923 I had an oppoitnnity of seeing this specimen, an<l, as 
mentioned above, it belongs to o vei'y difteient genus. 

10. Rediscovery of Walterinnesm, 

On 6th April, 1923, Mr. M. J. Nicoll shot a blac'k Snake about 
21 miles east of Cairo, on the Cairo-Buez road, which he handed 
over to me the same day for examination. It is the fifth in- 
of WalterinneBia mgyptia of which we have lecord, and of 
great importance as being tbe first specimen obtained with 
reliable data as to locality, etc It proves that M. lataste was 
not in error when he gave the specific name cegyptia. Mr. 
Nicoll’s find also biings to notice the interesting fact that 
WatteHnnesia is found in the desert, far from water, in the same 
kind of country where the Vipers of the genera Ceraatea and 
Eckia occur. 

The only Proteroglyph Bnakes, besides Walterinneaia, which 
are known from Egypt are two species of Cobra, Ma haia and 
Aim i^ither of which, as far as my present experience 

goes, are ever found more than about half a mile’s distance from 
pemanent Water. 

11, Known speeihiens of 

(i.) The type* Finale. Described by Lataste. Now in 
British Huseuxu* 

(&) Male. Descrit^d by Boubainger Snakes^ iii. p. 392) 
mi by pp. 32i 828).- Now in Britieh 

Uneeuas)* 
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(iii.) Obtained by I)r. Innes (as were Nos. i. and ii.). Was in 
the Cairo School of Medicine Museiini, now in the Giza 
Zoological Museum. 

(iv.) Obtained alive (v, sup.) November 12, 1908, lived in Giza 
Zoological Cardens for eight months nineteen days. 
Male. Now in the British Museum. 

(v.) Male. Collected by Mr. M. J. Nicoll, April 5, 1923, on 
desert, about 21 miles east of Cairo. Now in Giza 
Zoological Museum. 

12. Notes on 5th specimen of Walterinmsia a*gyptia^ 
byS.S.F., April 5, 1923. 

Male. Collected to-da}’^ by Mr. Nicoll. 

General impression :—A heavily built, short-tailed snake, with 
a lai’ge flattish head, a small black eye, and a conspicuously 
large nostril. 

Colour Upper surfaces shiny black; lower surfaces giey. 

Ventrals 190. Anals 2. Subcaudals 51 (actually 51 right, 
50 left. First, at base, divided. Second to sixth entire. Seventli 
divided. Eighth entire. Remaining forty-two divided, and one 
extra half on right side). 



mill. 

per cent. 

i Komavks. 

bt'itffthj suout to vent 

813 

100 

1 

« tail . 

ua 

16*9 

> Tail ends in a sharp point. 

„ total . 

. . 98e 

116-9 

j 

Diameter (greatest), body , 

' r. 23 

(r.8-72 

i 

( length of shielded 
Head j portion, in median 

1 24 

2*84 

r Head-shields agree with de- 
scription by Mr. Boulenger, 

„ total lengtli . 

) 

• J 32 


( Cat. Snakes, iii. p. 392. 

i 

„ width . 

J 23 

2-72 


„ depth . 

18 

1-64 

1 

1 _ 

Number of scales round lx)dy:— 


At about 5th ventral drea 29 


20th 

99 

21 


26th 

99 

21 


50th 

99 

23 

>9 

75th 

99 

23 

*9 

100th 

T9 

23 

99 

125th 

9« 

21 

99 

150th 

tr 

19 

99 

175th 

99 

17 
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55. Cervical Vertebra* of a (rifratitio Blue Whale from 
Panama. By Sir Sidney P. Hakmkk, K.B.E., Sc.D., 
V.P.R.S., F.Z.S. 

rilecei\o(l Noveml>er 19,1928 j Read Xovember 20,1928. J 
(Text-figure 1.) 

The bones under consideration (which were exhibited) were 
the second and third cervical vertebne of a Blue Whale {Balct- 
noptera muacnlan jj.), nnd had been presented to the British 
Museum (Natui’iil History) by Mr. F, A. Mitchell-HedgeKS, who 
had given the following account of their history -The whale 
entered tlie hnrViour at Cristobal, the nortliern entiance to the 
Panama Canal, in January 1922. It passed up the canal towards 
the first locks at Oatun, and having become a menace to shipping, 
it was killed with machine-guns. It was towed by tugs to the 
Cristobal docks, where unsuccessful eflforts to raise it from the 
water were made with powerful 75-ton cranes. It is said to 
have lieen carefully measured, at this stage, a« having a length 
of 98 feet, and its weight was estimated ut 100 tons. It was 
later towed out to st^a, but it drifted ashore again, and after 
itaving been towed out once more, it was Iiombed from the air 
by United States array planes. Parts of tlm oar^sass subse- 
(|uently came ashore Santa Isabel, between Konibre de Dios 
and C?ape San Bias, wdiere the vertebraB wei’e found by Mr. 
Mitch el 1 - Hedges. 

The specimen is of special interest from several points of 
view. The Bine Whale is commonly considered an ice-loving 
species, and it 1ms lieen found in large numbers on the fringe of 
the Arctic and Antarctic ice. Although it is known to tmvel 
considerable distances from the poles, as sliown b^ its frequent 
capture by whaling companies off the Finroark, Newfoundland, 
and South African coasts, records of its occurrence in or near the 
IVopics are rare. In his memoir, ‘‘Kie Whalebone Whales 
of New England'**, Mr, Qlover M. Allen states that the Blue 
Whale is essentially a ** cold-water" species, and that New 
Jersey perhaps represents neariy the normal southward limit " 
on the Atlantic oosusrt, though it may eventually be found to 
follow iim inshore waters as fSr south as the Carolina coast. The 
speennen under eonslderatton oeourred in lat. W N., and the 
reoetd ia of importance as bea rtw on the possibility of a mt|pution 
asrose Hie e^uatesr of Blue Intake from the Norlhem Hemi¬ 
sphere to the Mmutimn, or eias eerad. 

« 0. m, Mw. BaUttii Cbe. Hat Ha % p. m 
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Ill structure the vertebrae show an unusual peculiarity* 
Although Bal(mopt€ 7 *a is ordinarily distinguished from lial(Xina 
by the fact that all the cervical vertebrie are completely free, 
these two vertebrae are firmly ankylosed to one another by a 
union between their centra, principally on the right side, at the 
periphery, where thei’e is some indication of a diseased condition 
of the bone. 

The specimen is further of interest, from the information it 
gives as to the size which may be i<eached by tlie Blue Whale in 
Northern waters. Recent unpublished records of the Houthern 
Whaling Companies establish the fact that the length of 100 
feet may be exceeded in that part of the world, and the opinion 
has been expressed that the Southern race differs from the 
Northern by attaining a greater size. Thus Allen ciL p, 240), 
relying on measurements of Northern Blue Whales .made by 


Text-figure 1. 



Ulu« Wlwle nm$cuht$)» Auterior \i«w of tlie ankyloMil avis and 

third (.‘ervical vertabra; the neural arch of the latter juat vieihle through tha 
neural oatial of the aais. I^atiama, F. A. Mitchell-Hedges Coll* 

A scale nearly of 6 feet in length is seen resting on the someahat injured 
neural spine of the axis. 

True and at the Norwemn whaling stations, comes to the con* 
elusion that 77 feet 2 *4sproliWy nearly atrue maximum/’ 
although he mentions a Norwegian i*ecord of S7 feet inches* 
The question bad ptovioosiy hem discussed at length by True 
who concluded (p. IM} that the maximum length of Newfound*^ 
land Blue Whales is lees than that of Norwegian specimens^ 
pointing to a diffiarenoo in fibs of Blue Whales on <^p^t6 sides 
of the Atlantie« * This c^iniun^ whiidi has been quoted in suppob; 
of the view that the Samm and West^ selioois dbtinot in. 
that ocean, is oWtomdy affeetpd h/ tha jpnseent ^ 
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Tlie material available for comparison in the British Museum 
is unfortunately scanty, and the best is a skeleton of a Blue 
Wlmle which was stranded at llosslare, Wexford Bay, on Mar. 25, 
1891. According to the information given by W. Grouch^ and 
G. K. H. Barrett-Harnilton t, this s})ecitnen was probably a 
female 82 feet long. The examination of its vertebral column 
shows that the epipliyses of the centra 01*6 free, or nearly free, 
along the whole length of the column. The process may 
perhaps have commenced in the caudal region. It sliould be noted, 
however, that TruoJ quotes an observation by Guldberg, who 
measured a male Blue VVhale as 78 feet 9 inches long, and subse¬ 
quently ascertained that all the epiphyses were ankylosed to the 
bodies of the vertebra?. Flower § has pointed out that ankylosis 
of the vertebral epijdiyses in Cetacea commences in the cervical 
and caudal regions, extending from both ends towards the middle 
of the length of the column, where the process is finally completed. 
Tie distinguishes animals in which this process has coniinence<l 
hut is incomplete as being in the “ adolescent stage, which has 
thus liardly been reached by the AVexfoi’d whale. Tlie Panama 
vertelme, on the contrary, liave their epiphyses completely 
united; and it may be inferred fi-om their condition that the 
animal was fully adult, although it is obvious tliat they give no 
complete answer to the question whether all the vertebral 
epiphyses were thus united. 

The axis of the Panama specimen measures 4 feet 7| inches 
from tip to tip of the transvei'se processes, and it thus greatly 
exceeds in size those of (!) the Wexford whale, with a corre¬ 
sponding measurement of 3 feet 8|- inches, and (2) the female 
specimen recorded by Sir William Turner of an estimated 
length of “ 70 to 80 feet or upwards,” stiand^ at Longniddry, 
Firth of Forth, November 1869, whose axis measured 3 feet 
8 inches iutoss. The Panama axis is stiikingly more massive 
than that of tlie Wexford whale, as is shown by a comparison of 
the weights. The ankylosed axis and third cervical vertebra of the 
Panama whale weigh 112 lbs., while the corresponding bones of 
the Wexford whale aie only 53 lbs. This gives a fair comparison 
of the actual volume of the bones, even taking into account the 
|> 088 ibility of a slight error due to differences in the amount of 
animal matter left after cleaning. It is further in accordance 
with expectation, in an animal increasing from 80 to 100 feet in 
length, a proportion of 4 to 5. The increase in volume should 
be in piO|K)i1iion to the cubes of these numbers, and the cube of 
5 is almost exactly twice the cube of 4. 

It is of interest to attempt to verify the recorded length of the 
Panama whale. True^ hfus recorded the measurements of a 

* ‘ The SSoologwfc,* mi, P* SIS. 

eiil p, 151, , , 

ISoel. 80c. 1SS4, p. 885. 

* MjioAm AnsteiKu Mas. Ihtiv. £4iulmtgh,’ Landaii, ISIS, pp, 4(MI0. 
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Blue Whale stranded at Ocean City, New Jersey, in October 
1891. Although not completely satisfactory, in view of the 
small size of the animal, this may be taken as a basis for coiU' 


parlson. The measurements it is 

necessary 

to notice 

are as 

follows:— 

Whale, 

8kull, 

Mandible, 

Mandible, 

Axis 


length. 

leijgtlu 

along curve, 

atraigbi. 

width. 

New Jersey ... 

66' 2" 

U' 7i" 

17' 1" 

15' 2" 

3' 0" 

Wexford . 

82' 0" 

(estimated) 

? 

20' 1" 

18' 8" 

3' 8i" 

Longniddry ... 

? 

— 

21' 2" 

19' 5" 

3' 8" 

Panama . 

— 

— 

— 

— 

4' 7f 

The Wexford 

skull is 

partially disai*ticulatod, and it 

is nob 


possible to state its exact length. According to True’s measure¬ 
ments of the New Jersey specimen, the total lengtli of the 
animal is approximately given by multiplying the length of the 
skull by 4*5, of the mandible (along curve) by 3*9, of the mandible 
(straight) by 4*4, and of the axis-breadth by 22. The pi-oportions 
in other whales are known to differ as a result of age or individual 
variation, but it is not without interest to aseextain how far the 
factors indicated above will apply in the present connection. 
Taking these proportions, the estimates of the length of the 
Longniddry whale, derived from the axis, the mandible (straight) 
and the mandible (along curve) are respectively 80' 8", 85' 5 
and 82' 6'^, with an average of 82' 10'^ which agrees well enough 
with Turner s vague estimate of TO to 80 feet or upwards/' 
The same three measurements of the Wexford whale are respec¬ 
tively 81' 7", 82' 1", and 78' 4”, with an average of 80' 8", as 
compared with the recorded length of 82 feet. Theouiy avjiilable 
measurement of the Panama whale is that of the axis; but, 
ap|)lying the same propoHion, the estimated total length of the 
animal is 101' 3|''. 1 think this may be receded as a substantial 
conlirmatioit of the reooi^ded length of 98 feet. The skull of 
tliis animal may have been about 23 feet long. 

Scoresby^, a particularly reliable authority, mentions the 
following reonrdt of large Blue Whales, which he describes as 
Gtbhar :—A specimen foi^nd dead in Davis Strait, 
106 feet; an individual st^ded on the banks of the Humber 
in Sc^mb^ }f 50, 101 feat. Another old record of a large 
Blue Whale is thldf of the well-known Ostende Whale/* which 
was found floating in the Iforth Sea and tewed into the harbour 
of Ostende en Nov» 4, 18^7, Its length having been variomdy 
estimated as 80 lOf Isel, It has }mix imstomary to discredit 
such measurements, but the evidence d the I’anama ig)eoiinen 
tends to epnflrm tiheiraocttraey. Hepoint is one of sgedtiigpor- 
tanoe, in view of the inclixiatima of naturalists to a 
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Southern race of Blue Wliales hy their superior size. The 
evi<lence now submitted shows that Blue Whales of a size much 
larger than that generally accepted may occur to the north of tlie 
equator, and thus throws doubt on tlie assumption that the 
Northern Blue Whale is smaller than those that fre(iuent 
the Southern Ocean. It jnay bo suggested tliat owing to the 
great intensity of whaling whieli has occurred in Northern w^atena, 
few Blue Whales of the largest size have been permitted to 
survive, but that in the South, w'bere ivhaling has been practised 
only since 1904/5, a greater number of these individuals have 
remained. It may he* anticipated that the enormous destruction 
which is at j)resent taking place in the South wdll result in a 
diminution of tire number of these very large specimens. 
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SG, Note*! on tlie African Crested Hat (Loj>hiomi/s {mhattsi). 
By Gr. H. Goi.dfisch.* 

f Received July 0,1923: Read November 0,1923.] 

Native (Wandorobo) name ** Mongetor Ermonget/' 

The first one of these animals I got was when I was stationed 
at Nakuru; it came from the Aberdare side. It was taken out of a 
hole in a tree by a Wandorobo whom I had sent to collect a hyrax. 
I found that the Wandorobo had the superstition about this 
aninud that if anybody got bitten by it he died. 1 think thi.s may 
be taken to mean that somehod}’ got hitten and got blood poisoning 
and died, as their bite is lianulesKS. However, after this old man 
found he was unhurt, J liad no difficulty in getting all I wanted, 
and at one time i had something like a dozen of them. 1 forget 
whether I had one born in captivity^ but T remember one 
delightful toto. With regard to food, I have come to the 
conclusion that besides eating leaves etc. tliey probably also 
want, or rather eat, insects, small mammals, young bii’ds, etc. I 
used to feed mine on sweet potato leaves mainly, but found 
they would also eat lucerne, wild clover, etc., and wmuld eat the 
potatoes themselves, but did not seem to care much about 
them. On this diet i have had them live six months, as far as 
I can remember. Why I think they are also carnivorous is this: 
1 kept tlieni in a sort of aviary with a row’^ of boxes for 
them to go into, and I had got bold of a wunged Guinea pigeon 
and thought it w ould be a good place for him, but in the morning 
all that remained were a few feathei-s. They are, I think, purely 
nocturnal Jinimals, but run about much more on the ground 
than tree-hyrax. They are most cunning in escaping from 
cages. I have met mine, when they got out, trotting along 
the road to Nakuru in the middle of the night. I gave two 
or three to the late C. W. Woodhouse to try and get home to tlie 
Zoo, but they died on the voyage. I daresay wliat troubles them 
is the heat, as they come fixim the cold forests. I think they are 
pretty hardy really, and thei*e seems to be no bother about 
getting them to feed when they are freshly caught. Mine 
used to come out of their boxes just as it began to get dark. 
Hie best metliod of handling them is by the tail. There would, 
I think, he no difficulty in getting them if idiey were ^ranted. 
This, by the way, is not the animal that gnaws old tusks of ivorj% 
as Sir F. Jackson suggested. What does that is the pm»cupine. 


• Cotamuttiested % the SscssTAaT. 
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EXHIBITIONS AND NOTICES. 

October 23rd, 1923. 

Dr. A. Hmitii Woodward, i\R.S., Vice-President, 
in the Chair. 

The Secretaby read the following Report on the Additions 
made to the Society's Menagerie during the months of June, 
July, August, and Beptomber, 1923 :— 

Juke. 

The registered additions to the Society's Menagerie during 
the month of June were 210 in number. Of these 91 were 
acquired by presentation, 13 were deposited, 69 w’ere pux*chased, 
and 37 were born in the Menagerie. 

'fhe following may be specially mentioned ; — 

1 Chimpanzee {Anihropopithema troglodytes), 2 > froju West 
Africa, purchased on June 12th. 

1 Black Maiigabey (Cercocehus aterrimm), J , from the Congo, 
piu’chased on June 29th. 

2 Pumas {Felis oonoolor), 6 ? , from South America, pur¬ 
chased on June 22nd. 

1 Goliath Heron {Ardea goliath), from Kerna Marshes, Meso¬ 
potamia, presented by Major Wilson. 

2 Kurdistan Chukar Partridges {Alectcru grceca kurdiatanicus), 
from Kurdistan, new to the Collection, presented by Di\ Sinder- 
son on June 8th. 

1 Syrian Ostrich {iStruthio caimlua Byriaetbo), from Jauf, Central 
Arabia, new to the Collection, presented by Sir Percy Cox, 
G.C.M.G., and Capt. R. E. Cheesman, I.A., on June 8th. 

2 Sundevall’s Lizards (LygoBonia svmdovaUi), new to the Collec¬ 
tion, from Dodoma, E. Africa, presented by Arthur Loveridge, 


July. 

The registered additions to the Society's Menagerie during the 
month of July were 316 in number. Of these 148 were aioquired 
by ^sentation, 146 were depoeited, 9 were purchased, 8 were 
reomved in exol^gei and 5 were born in the Menagerie. 

The following may be specially mentioiied 

A oolleclimi dE animals from Auatmlia, containiM Opoasams, 
Bandicoots, BsMnt**Birds, Bower<^BtrdSi Bmsh-I^hm, and 
othw^ presmitM by the Marquess of TaTistock, F.Z.S., on 

P«oc. ZooL* Soo.—1923, No. LXXI. 11 
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A collecfcion of animals from Gambia, containing an Ostrich, 
a Porcupine, an African Tantalus* Owls, and others, presented 
by H.E. Capt. 0. H. Armitage, D.S.O., P.Z.S., on 

July 24th• 

J Llama {Lama glamn)^ bred in the Menagerie on July 7th. 

A collection of Indian Bnakes, including aw Indian Sand- 
Snake {ZameaU (U'enarim) and a Hodgsons Snake {Goliiher 
hodg3oni\ both new to the Collection, presented by A. A. L. Flynn, 
Esq., O.M.Z.S., on July 26th* 


Acgust. 

The registered additions to the Society s Menagerie duiing the 
month of August were 205 in number. Of these 58 wei*e 
acquired by presentation, 78 were dejwsited, 5 were purchase<l, 
2 were received in exchange, and 62 were l>om in the Menagerie. 

The following may be specially mentioned :— 

1 South African Giraffe (Qirafa cum^lojMtnUdis pur¬ 

chased on August 2l8t. 

2 Ocelots {Felis pardalu), 1 Hensel's Oat (Felis pardimidea), 
2 Orab-eating Dogs (Cania thoua)^ and 2 Amazonian Skunks 
{Mephiti$ amatonicus), the last new to the Collection, from 
Brazil, presented by George Chfldmers, O.M*Z.S., on August 0th. 

2 Gelada Baboons {Theropithema gdada)^ from Abyasinia, 
received in exchange on August JOth* 

1 Black Howler {Mgcetea caraga% from the Amazons, jjiei!>ented 
by Walter Goodfellow, F.Z.S., ott August 21st. 

1 Puma {Felia concolor)^ from South America, preftented b} 
Arthur B. T. Woods on August I5tli. 

1 Fossa ICryptoproota yiroas), ft’om Madagascar, presented by 
Percivale Helyar on August 11th, 

6 Lion Cubs {Fdia ho\ bom in the Menagerie, 2 on August 1st 
and 4 on August 25th, 


Septbmdbe. 

The rejpstererl additir^ns to the Society's Menagerie during the 
month of September w^ 221 in number. Of these 136 were 
acquired by presentation, 60 weia deposited, 18 were puixshased, 
5 were received in exchange, and 3 were bom in the Menagerie, 

1 %$ foi!<MiQ|; m »7 be qwdally mentioned:— 

1 AfricKa S3<^iuit (Xeawdon <\friea)ma), fruui Tuigauyika 
Territory, presented by H.E. Sir Horace Byatt, K,O.M.6., 
V-otmaiy Metober tbe Soriety, on September I4tb. 

3 Ghrealt Anteaten (frota Sontfa America, 
pundmeed on Si^MMabrnt' lii^ 

1 YtSjoer-lliMiiiM Hlkrten India, pre¬ 
sented by the Bombay Natowd Sooi^ on Septembmr iSth, 
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t. 

Dr. 0, W. Andrews, F.K.S., b\Z.8., exhibited, and made 
some remarks upon, an imperfect phalangeal l)one belonging to 
one of the curious clawed Perissodactyls, the Ancylopoda {Ohali- 
cotheroidm). Although only a scrap of bone, it is qiut€‘ charac¬ 
teristic, and there is no doubt about the determination. The 
interest of the specimen lies in the fact that this is the first 
recorded occurrence of the group in Africa: members of it are 
known from Europe, Asia, and America in beds of ages ranging 
from the Eocene up to the late Pliocene or early Pleistocene, 
the Pleistocene forms being confined to Asia. The beds from 
which the present specimen comes are of late Pliocene or, more 
probably, Pleistocene age, and are situated on the Bunyoro side 
of Lake Albert.: remains of Uijypopotamus phacocJwprua, Crocodile, 
and fish were also foun<l. It is interesting to note that a species 
of Chalicotherium is found in the Pliocene beds of Samos asso¬ 
ciated with Hamothcrium, a close relative of the existing Okapi, 
and it may be suggested that possibly a still surviving Ohali- 
eotliere may he the basis of the persistent rumours of the 
existence in Central Africa of a large Bear or Hyaena-like 
animal. Tlie specimens were collected and sent to the British 
Museum by Dr. Wayland, Director of the Geological Survey of 
Uganda. 


Mr. D. Sktu-Smixu, Gurator of Mammals and Birds, exhibited 
a series of lantern-slides of Lion-cubs born in the Society^s 
Gardens. He said that since 1B87 no lion-cubs born in the 
(iartlens had lived moi’e than a very short time. At the present 
time there were tw^o families of cubs, one of two and the other of 
four, the forinei being over three months and the latter about 
nine weeks old. Botli families had been born and were being 
i*eared in the outside cages of the Lion House, and at present 
appeared to be thriving. 


Mr. Betu-Bmitu also exhibited a living specimen of the 
Mangabey described in 1899 by Dr. Sclater as C^rcocehvs congims 
(P. Z. 8, 1889, p, 827), and pointed out that it was without 
doxibt a semi-albino variety of Cercoc^biis aimrimue. 


Dr. Oabl Amoim exhibited b large series of drawings and 
pbotoginfihs of Oave Animids from the Balkans. 


' Mr. S. A. BpAvtf B,Se., VJIUM^ gave an account of his experi¬ 
ments on aoeeletatibii d metamorphoses of Frog-tadpoles by 
injection of aiitorior4ohe pituitarjr«>glaiid extract ana iodine. 
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I4IVINO SPECIMEN OF A PIOMY HIPPOPOTAMUS. 


NoTomber Mb, 1983. 

Sir 8 . F. Harmr, K.B.B., F.R.S., Vice-President, 
in the Chair. 

The Secretary exhibited, and made remarks upon, a photo¬ 
graph of a Ratel from Lake Magadi, Kenya. 


Mr. D. Sbth-Smith, F.Z.S., Curator of Mammals and Birds, 
exhibited a living specimen, believed to be about six months old, 
of the Pigmy Hippopotamus (Chotrapsis Itberiemis) which had 
been purchased by the Society from Mr. Harry Smith, of 
Monrovia, and arrived on November 2nd. Its weight on arrival 
was 40 lbs., its length 24 inches, and height 14 inches* It was 
fed entii’ely upon milk, and appeared to be in excellent condition. 
Since its arrival in the Society's Gardens it had spent most of 

Text-figure 1. 



PifBiy Hippopotainiis {Ok(»mp$U 

the daytime asleep in its box, takii^ to the wanned water of the 
tank towards evening* Although eo young it proved to be an 
excellwt swimmer* 

Great op0m was due to Mr. Harry Smith for having so 
suocessfuliy reared little animal sinoe it was but a lew weeks 
old, and to Mr, R. M. Mitolu^, ohirf officer of the s4i.' Melvflle,’ 
who oarefuUy tended it on the Toyage home. 


Me* F. A. tJS.8.^ JfJUAn BAGA, gave 

an aceoant of 1^ vmmi thmi^ ^ of 

P^ma, and iflMmted m eeinaejai a eerlee tf Mntnm- 

slides of soinn^, aativesy and Isrpt Asb^ 
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NoTember 20th, 1923* 

Dr. A. Smith-Woodward, F.R.S.* Vice-President, 
in the Chair, 

Tlie Secretary read the following Report on the Additions 
made to the Society’s Menagerie during the month of October, 
1923 

The registered additions to tlie Society’s Menagerie during 
the month of October were 210 in number. Of these 50 were 
acquired by presentation, 26 were deposited, 29 were purchased, 
and 114 were born in the Menagerie* 

The following may be specially mentioned 

1 Puma {Felts concolor), from Bolivia, presented by Mr. Robert 
Macdonald on October 20th. 

1 Jaguar (Felts f)nca)j from Parnaliyba, Brazil, presented by 
Mr. Iaiius P. Ilamley on October 16th. 

1 Serval (Felis serval), from Sierra Leone, presented hy ( ‘apt. 
F. K. Ellis on October 22nd. 


The Sbcretahv exhibited, and made remarks upon, a collection 
of Autographs ret‘entlv presented to the Society by Mr. Hugh S. 
(lladstone, F.ZX 

Mr. R. T. Gunther, M.A., F.Z.S., exhibited, and made remarks 
iq)on, (1) Vert/elmr of Mesozoic Crocodile showing the course of 
intercostal arteries, and (2) a Jaw-bone of Trm amjlicns Gunther, 
from the Cher well (travels. 
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gwi. et »p. a., 

871. ' 

(uIWFd. n.t.678. 

Suliio 

| 09 . 


OaUispa almora, ip. n., S99. 

Camehs dromedariuSy 343. 

Camponot us ( Orthono(omyrmc-x)8eHceuSy 

1027. 

Campothera sp., 911. 

Camptosaurusy 1046,1053. 

Canis mmmelasy 489. 

- tho^m (*. 8. L.), 1094. 

-, 1094. 

Capannia inpiliSy 1000. 

Gaprimulgus mro))aus meridioneUiSy 

909. 

- fossei mommbhus, 909. 

Cardiocondyla emeryi, 1026. 
Cardioderma eoTy 693. 

Cassida dimbalutr, sp. n., 607. 

— maaiporia, ap. n„ 606. • 

— rati, «p. n., 603. 

Causus dsjUippiiy 894. 

— lieiUeusieiHiy 894. 

- resimm, 89J1. 

•- rhomhraiusy 893. 

CeuteteSy 523. 

Centropus sU'/feroiihsu$ (ntertmliusy 

910. 

--- locmdmy 910. 

Cephalophus grimmi skiremisy 734. 

- mdanorhaus sahmkriy 734 . 

CereerUy ip., 1017. 

Cmhmis mummmy 913. 

■— tinnunculus tinnmeulusy 913. 
Cercoeobus dhigma johntoniy 687. 

- aternmus (*. s. r,.), 1093, 1093. 

- wngieusy 1093. 

Oercopithecus alhoguhm rufilatuSy 688 . 

- doggeitiye&l, 

-486. 

—— — centraUsy 688 . 

-- johndmiy 688 . 

(Btwtephm smiwly 695 . 

—- Umhatm, 696. 

Ohdicatkeroiieaty 1093 . 

Cbamalem bUofniaiuSy 967. 

- dUepsisMkfdSym&: 

hoeM^iy 967f 

TO. 
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Oiammhon m\egaletmi^^ IKU. ' 

Cham(jB8(turuy 849. ^ 

Chamtftorus aulh ns, 882. 

Ch’lone iuihrkata, OHo. | 

- wi/das, 1)30. I 

{Jkiri}i(lin,>:^h\, 1 

! 

Ckhmgdf/plun'us i 

Chloropkis in-egiUans. 878. j 

- negUeius, 878, j 

- tatniopns^ 783. j 

ChrO'ropsis liheirietms, 531, 1090. I 

-(z. 8. r..), 1090. I 

Choiropofamus choimpoiamns dtamonis. ; 

737. ; 

Cko/ccpu8 did^(cit/lus, 517. 

Chrgsididtf, 1018. 

Chrg^ochloris, 524. 

Cimidv/a hrericollts, 1028. 

Cuiicrgs hell tana, 924, 931. 

Cinngri» loveridgei, 900. 

- senegakiisis tnanf/mafa, IKIO. 

CircaUiu cinorcus, 915. 

— fasciohfm, 915. 

('ii'Ctis marronrtfs, 910. 

Civetiictis civetta orietUa/is, 713. 

CUtnia wahlhevgi, 1037. 

Coluber hodgsoni (z. s. li.)^ 1094. 
Compsognathus, 1046. 

Condylura, 524. 

Connocitafes faurinus iu unnus, 733. 
Caphias Jlavestjens, 1005. 

Ooracias gcTmlns garf'iilus, 909. 

Cotaciua pmtoralis, 905. 

CwtmeUtt schcfflevi, 880. } 

— semiomata, 880. I 

CcrmltitT aihicollis, 903. * 

Ct^vuc tcapulaius, 904, i 

Ccrifthomums^ 1040. 

C^emastcgasfer eastauea^ 1025* 

Cticelomgs gamhinnm csgoodi^ 703. 
CfiUkda nana, 900. 

bicolcr dgmius^ 698. 

097. 

- khia,m. 

097. 

eintrcff 1043* 

-—: 1044. i 

Peoo. Zooi.. Soc.—IMS. 


Croeidurii russula piUchra, 1043, 

- rvBsuh, 1043. 

Croniln rrornta germinans, 721. 
Crypfoprorta ferox (x. s. l.), 1094. 
f'tfculvs canorus gitUiris, 910, 
Ct/niclis pnnuallala, 48S, 
CgJceaha cd^sidaia, 1038, 


Daetgloptergx sp., 1039. 

Vacm hrevistglm, 1017. 

- pect oralis, 1017. 

Damalhetis korrtgum jimela, 733 . 
DasypeJits scahra, 880. 

Jlefphinosaunts^ 1053. 

Demodex sciurinus, ep. n., 995. 
Dendraspis angusticeps, 893. 
Dendrelaphis caudolineaius (z. s. l.), 
050. 

Drndromus ochropus, 700. 

- pumilio, 700. 

Dermanyssns {Allodn'majiyssxts ) 
sauguinms, 975. 

Ikmwchehjs, 1048, 1051. 

DesinodiUus anrirnlaris, 490. 

JHadecfvs, 1047, 1053. 

IHcofylcs pecari, o^iO. 

- tajacu, 530. : 

JHcrnrus u fer Utguhris, fKH. 

Diemenia textilis, 1077. 

JHnemelha hohmi, 00.‘J. 

Dinopho&eus ingens^ gen. et 8p. n., 

666 . 

J)iphgllodeH magnifica hunsteini, 609, 
657* 

DiplocaiUm, 1052. 

Diplodactylus, 843. 

- tessellatm, 1074» 

IHfudillns lutms, 699. 

Dufholidm typus, 888 . 

Dolichomuiilla guinmms, 1024. 
Horylm helvduit, 1027. 

Downesia savtiu, np. n., ooo. 

Drmta (Jana) ep., 1034. 


Mdolcn ktlmm, 692. 

Manat cmai*a$^ 913 

d 
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Elap€chi» 

„— mrfery 89U 
VJnp» marcffravitt 10^7. 

-- bfnarit, 10C3,1(^67. 

KlaBmotTaciyUiSi B47. 

- frtedm^t ^*^2. 

KlrtsmoMurm^ 1051. 

WephanUdub ocvlaris, 097. 

-- pvloherf r>97. 

—- reneduBt 697. 

- rupedriSf 487. 

Fdephab africanus knooJeetthauen, 788 

-(«• »• )> ^^2. 

FmbeTisa ^awtwi/w, 902. 

Enobiiui strubofii, ‘»r* 

683 

K^yaliopsis, 1087. 

Ephwpt^orhynifhw amegid^imi 018. 
P'pomophonts labtafus^ 692. 

EptMtcuB eapemu, 486. 

Eqtms gvnyga crawshaii/i, 788. 

Krema$t 855. 
gpeMih 958. 

Eremopifto Jlttviveutt^ tupdvifddf 906. 
KnmcetiB, 623* 

Eria<dodf8 guutqueffumlutm, 1010. 
Erpop6, 1047. 

Kitmenes dy$chymd€»t 1015. 

^ masiUosa, 1015. 

Eutnerue ap., 1017. 

Eaparkeridt 1065. 

E^podotis nrabs (». |f. n»,)i 657. 
Eurytek htarbast 1029. 

Bvotcmyt glazeolna sobrui* 

«u5ap. ft., 867. 

—- gdltaf ip. a.» 807. 


Fahort^fitfdlht 913« 

913. 

F^w mpemk lWfi^,780« 

— eanc^im (»* f»t J# W98i WWi 
1097. 

—(».«,!..), 1094. 

-.655. 

.tffliitiiaffffiij TfllH, 


I Fr/fB ocuata vqondif^j 731. 

- nnca (/. s. h ), 1097. 

—- pardahs (ss. >». Jj ), 1091. 

— jnmluwtdc*^ iz i, i..\ 

- p(irdit\ 487. 

- wahchfd, 727 

-.^f / * ai (/.,». h \ 1097. 

Feylitua, 863 


(dalayo paiiyauienm^ 691. 

- i^onnaai lenmH, 091. 

italeoptihccnb volant, 522. 

(TalUmtla anytdafa, 920 

- (}klofopu‘> hiaihypt^a, 92f* 

Gadropholi'^f 864. 

- vdiata, 958 

(ra::eUa thomsMii, 736. 

Gfuetta donyalana neumanm, 714 

- frUm, 488 

- tmkdica, 715. 

- tfMmami xhihlmami^ 716 

Gecoalamutf 851. 

-- ax^ut, 949. 

. modedmt 949. 

Geodiptat proof 881. 

Gmcmimt mipmm pumaqvenm 
* Gerrhotmna^ 8S0. 

— ittaym', 954. 

-?#^r«/tim4<»w,965. 

Girajfa oamdopatnlaUs (/si.), 657, 
I 1094. 

Glaiwidmm perlaHtm, 912 

} ^~^cQpo9mtcht0»i,dl2. 

‘ Glmieonia alH/ront, 1061. 

]- dutaniif 874. 

— 874. 

—- Imywaudat 875. 

•.--I- merkmi 874. 

Glatioimyot0rHi mymkUt, 694. 
mnegala, 695. 

aUt gU6fa«9lX% tub#}^ ft» 866. 
Gifnxdodet, 843. 

Grwmfnompt iurda$Ur t9firdmi0ri 70J. 
thoUimtf 880. 

^ymcda«dyh9 M0t 1608* 

***r^ 
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Hagedmkia hagedash, 916. 

Halcyon Iciwoceyhalm rntfraliK^ 910. 
Harpolnics miegalus onenfalls, 905. 
JlelicopK polylepi$y 106l\ 

Heliophvhius emini, 707. 

Helmciurm rufobmchiaim nyaum, 098. 

- imdulatu^ undulaltm, 09H. 

IJdoderma, 1055. 

lUlogtdc vmhdafa undulafa, 719. 

— vidorina, 719. 

Hemidaciylus^ 84J1. 

- brookii, 940. 

- citerniii 939. 

- mahmUi, 936. 

- itqmmuliifitiff 

liprjMdrs (Caloga/r) flam or of ns, 710. 

- yracilit^ ibciE, 717. 

.... ladnjwnm, 7lr». 

- grauti, 710. 

--- iatlanuriiH rufesmts. 710. 

. — ichnmtmon 

- rathmnchu 488. 

Hcleronota ht)wf*t, 1074. 

Jlierfwlus wahlhergi, 9J4. 
Hippopotatniis amphibiMS, 499, 534. 

- phacochaertts, 1095. 

Hippo$id(^ros coffer, 653. 

-- ^mrungenm, 094. 

- ruber, 694. 

Hip)jotrogus cquinus langhldi, 736. 

- nigcr roofiet'elti,7Zia, 

Hirundo pudla obyssinica, 907, 

--- mithii mithii, 907. 

HolaspiSi 856. 

Homal&soma 880. 

Hopkcepludm httorepioins, 1073. 

Hyam ky&HM sehilUftgdf 720. 

Hyla Immrii, 1071, 

Bypmchia htjamat^n, 1014. 
BypsilopMou^ 1046. 

Hydnx afrkm*au$tmlh, 496. 

— gahato, 700. 

iearh ambigm^ 1016, 
iokmumh Mkcmda ibiona, 717. 
X^hmiropk, 654 
Idanyx sitiatmf 489. 


Ictonyx Rtriatm albescens, 713. 
/dohi m <Un J>olicu ni, 101J. 
Ignanodon, 1040. 

Ilysia scytale, 1002. 

Ischiodon scuiedare, 1018. 

Kari, gen. u., (>02 
-brunnea, sp. n., 602. 

Kaupifalco motogrammica, 915. 
Kchtis elUpsiprymnns, 73.5. 
Krifosanrns, 1046. 


Lahidosauriis, 1047. 

Lacerla, 852. 

. - jacksoni, 952. 

Laslaps ugandanus, sp. n., 071. 

Lagonosiicta senegalla, 902. 
lAtma glumu (z. s. l.), 1094. 

—- kuanacm, 543. 

- vicugna, 543. 

Lamarckiana, 1037. 

Lanins aahanisi, 904. 

- coliurio, 905. 

' Lafastio, 854, 

‘ - jofmstoni, 952. 

; - longicaudata, 953. 

. Lavia from rex, 693. 

Leggada hdla hello, 703. 

Ijemniscomys alholineatm, 705. 

- griselda romlia, 705. 

- macculus maccuhiB, 705. 

Leplodira hotamima, 882. 

Lrpn$ capemie erawehayi, 709. 

— saxatlUa attxantii, zubsp. n., 
497. 

- vk'ioria, 708. 

Lialisjioarit 1009. 

Ligidhm hernkme, 837« 

*— 831. 

- graetle, 832. 

- gerinanicum, 885. 

f- kypnorum, 829. 

! - japorUcnm, 836. 

1 latutil^ zp. u., 834. 

1 - hngkmdatum,9ldl8, 

! iwduhnum^ 837. 
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Ligiditm {T^koUffidiwn) 838. 
Limnod^nastesflelcheri, 1071. 

Liogrtflhts himaeulahiK 1037. 

liiphistius malayanus, sp. n., 770. 
Liponyctem nudimntrk, 692. 
Liponyssus goordoiiensis, sp. n.. 
973. 

- ^//viartm, 975. 

Xaistrophoroides, n., 999. 

- 80 thiopicus» 9 p. n., 999. 

Itlstrophorus bottraft, sp. n., 999. 
Lophioinys imhausu 1091. 

Lophcceros jacket)nil, 910. 

L&phuromys aquUuit aqmlm, 703. 
Loxodoa afrieanui (b, b. t.), 1094. 

Luira maeiUicollts, 489. 

Lybius atbioauda alHcaiida, 911. 

Lycaon ptcfu$, 710. 

Lycophidiam acutirogtre, 877. 

- capens^, 878,1080. 

- jacksonii, 878. 

- smiannuhft, 878. 

LyyodaeiylvB, 845. 

- grofei, 940. 

- pMuraftfs, 941. 

- fiicheri scheffleri, 940. 

Lygo$oim, 859. 

- ferrandU, 962. 

- mndtvalU («. 8. l.), 962,1093. 

- <Exiioa) batterabjri, «p. n., 

3070, 

—— {Hinulia) m<imtr<3pUit 1072. 
- quoyi, 1072. 

— - Umre^ 1072. 

— {Homokpida) 1073. 

— (Lickpisinq) ehcdUiig$ri, 1073. 

- eHire<t(i9tfauaii, 1076. 

- Oihodofta) hipHy 1077, 

— ~ btmgmwUlU^ 1077, 

- pmotixtmditiUum, 1073. 

eixmwd 732. 


Mahuhy 857. 

- cm^0fi$kt 956. 

dimmiy Wi 


j Mahffia imgukrh, 962. 

- macaiilabriSy 950. 

-o^*//,960. 

j - planifron^ 956. 

- ^(nata, 9()0. 

- varUty 958. 

- — vai*. 959. 

I poUorepbains htaur'hoit, 905 

' Aftmis javamra, 5J7. 

•- penimlaciyla, 517. 

- fetiadactylo, 517. 

Mttnfis nligiom, 1041. 

Marfes ftnviquUf (« s i.), 1094 
MarcKt mai'chtdi, 1032. 

Megachi/e mp , 1016. 

- piUcrmy 1018. 

I Melano»epBy 802. 

^ - uter var. hmgicauday 953. 

1 Mdieramtnorn ^ mehthnies, 915 

I- pothpfi^ru^, 915 

I Melipoim hrmndy 1019. 

I Mddfopkagfit> pimiim mmdioMa/hy 909. 

I Mdhvoru eapnma, 712. 

- mtefy 489. 

Mfphihs amttJBcmleuB (z, g. 1094 
Merops apiaMer tfpiahtrr, tK>9. 
Meaophoyx intermtdms fftHrhyifiyMihits, 
017. 

Microdon gp., 1018. 

Micrigede, 523, 

MiiTogQiHpkodoni 1055. 

MierojHtrm eapenmy 921. 

MierotuB ngredk pittidita, gub»p, n.,868, 

- artfohs armlky 808. 

- ottlppmy tubgp. It., 8419. 

'- hrnym, 

j Milrm migrarn paraBUm, 913. 

' MopBodmniy^S^, 

Mptaoitla aguimp, fiOl. 

Mmgoa mmgB coimuBy 710. 

Mm mwmlm^il&Siy 7(^. 

Mytiim tmmpa («.». u), 1094. 

M^ahriB dkindtiy 1029, 

--— wfukta w, Mcohfy 1028* 

MgayulB, 524, 
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Naia haie^ 8D2. 

-- iiigricoUia, 890. 

Xecrost/rtc» monachisi, OlO. 
Negrilomyia macnlipcnuh, lOlG. 
Nephelfi pejitHs 1030. 
}ievdicomurvs, 1048, 1051. 
Nomia pp., 1017. 
jSumiSi 852. 

-049. 

-951. 

Tsumida mUratu^ 920. 

-- cornnata rrichffnowi^ 02(). 

Xyctens capenah, 002. 

- datitarciisis, 486. 

- h»pkla, 693, 

- I'uJeda, 693. 

- marica^ 693, 

Nyctinomm hacagci, 486. 


(h/yiKTua tropicalh, I0l6 
(Erophylla t^^fUtragiHua, 1027. 

(Edura fryoni, 1071. 

Omomantl^ ^abraia, lO-lO. 

Orecfoce^a diaholm^ 1015. 

Omdragu^ oreof ntyita, 499. 

■" — - schilhifgstj 734. 

OrmfJdestea, 1046. 

Ornithorhynchtfi, 63.5, 643, 647. 
Oryclcrojm capmm, 518. 

Otocyon virgatun, 711. 

Ofomy» (nigioniensis elm^odotf, 705. 

- nyillai cane^mSj 705. 

Otm k'ucoih? grantk 912. 

Ourthia roitonif 734. 

Oxybelis boulengeri, sp. n., 1062. 
Oxyrhopm irigemmuSf 1066. 


Paokydiustylui, 846. 
bikmiit 941 . 

- bonhni^mt 941. 

JMapJm greyi, 1039. 

P<dt(fihyvmB 1025. 

ojpmUm^ 1017^ 

v^e^bmU, 1061 . 

Tknd0fUhthim 57h 


Pantophthalmus bates!, sp, n., 

rm, 

- h'JlanUt, 587. 

- chum, 576. 

- conspicabilis, i‘p. 577. 

- conspicuus, sp. w . 577. 

- fraucnfddi, 565. 

—- hdleriamis, 569. 

- picft(s, 575. 

- splendidus, ap. 589. 

- tatminus, 562. 

* - variegatus, op. n., 592. 

- versicolor, sp. u., 572. 

- vittatm, .586. 

Papilio dtmodocus, 1029. 1030. 

Pap to ct/iwcephalus, (>89. 

- mumanni, 690. 

- iemlltitutu, ti90. 

Paratetranychus indictis^ sp. n., 
900. 

Paraxei'm uchrace.us ockraceus, 699. 

- palliaius inahelicus. 698. 

Parofohtys {Lwfomyfi) liifledulei, 490. 
Pamr dowcaficus, 741. 

Pedetes cafer, 496. 

- surdmfcr, 706. 

Pciomedusa galeaia, 9.‘50. 

Pehmyn fallax fallax, 7()4. 

Pclmios nigricans, 930. 

' Perigliiychrus interrupius, 987. 

, Peri pa f us, (i5.5. 

Perofms variegatm, 3074. 

Pcfrodromvs matschie, <196. 

- ntgrheta, 696. 

Petromys typiem, 496. 

Phtsochonts athio^detfs massatatfi, 737. 

- africamm (/.. b. l.), 657. 

Pkascolomys mitchelH {t. b. l.), 655. 

1 Phekmna,HA^. 

! Phihthamnm semi variegatus, 879. 

; Phyllastrephm cahanisi suecostts, 906. 

- Phyllopervs afrivanus, 920. 

, Phymateus vindijm, 1088. 

I Physoc&phalct Bp., 1015. 

! Pipiairelius ktihlii fuscatus, 694. 

- nams, 694. 

Pisan Bp., 1017. 

PlacMe^, 1054. 
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Placodm^ 1053. 

IHagifihpis (Anoplolepifi) cu$fo(Utn»y 

im. 

Pfapiosaurus, 1052. 

Plagiosten^ptmna 1016. 

PUifaka alba, 917, 

- hucorvcfia /eueorodiet, 917. 

Platecarpu^, 1051, 1056. 

PlatpphoHa^ 81G. 

Platpura »p,^ 1017. 

PlecNcm dongaiu$t 1017. 

Podiceps ruficollis tfffjtwwwiw, 919. 
Polyboridei^ 916. 

Polychms niarmoratiib, 1061. 

PoIyipthtA a^pwosat 1009. 

Popillia ligulatOs 1028. 

Porcula, 537. 

- mlmnia^ 539. 

PoitimochdeHM kasiamti {t. b. t.), 657. 

- poirufit 636. 

Potantdgak vdotc^ 524. 

Procavia hntod mdUoUei^ 788. 

-- prtttwitci, 739. 

- capemiB^ 499. 

— Urricola aehmteri^ 739. 
Procolophon^ 1047,105«8. 
ProcompBognatlm, 1045. 

Protdes cristcUv» terme$, 720. 
Proneuvtictmurm, lOdl. 
Pronohgu8ci>'d!SBi^iti^ii^ rupedfi^t 4t^. 
PtoBqmhdm davidi^ 638. 

ProzeugUtdon atim, 627,0#. 
Pzmmocham «!>., 1014,1016,1016. 

-wwatw, 1023. 

PmmmopkiB ungolemiB, 867. 

- brnHidUBt 867. 

- sibilant, 866. 

-684. 

Pmedeekis amiralis^ 1073< 
P9mdoomibi>ira 1041. 

1087. 

urn, tp. n., 96 t. 

Pycnxmtm dod«nd, 606. 

- trkdiBi^ w6jf9»,0Cl#. 

Pgro^mna amb^m, 890. 

PgUlia i\fra 90$, 

Pgihbn m4«, 


Qaelea sangumirostris inimneiixit 903 . 

Paphkeros campcsfris nmmaHni^ 734. 
Jiaphiorhynchus plnniveniris, 596. 
Hattm rattus ahamndriuuSy 701. 

- {Mthotnys)walaMbm psdestcr, 701. 

-- chrysophiliis siugidts^ 702. 

•— (Mastomys) cmcka, 492. 

-- hilddtrandHi, 703. 

-- mkrodoiit 702. 

- {Vraomys) ddeciorunit 702, 

-- namuiMHSk, 491. 

lieduiwa rvdunea iok i, 735. 
lihabdmys ptmilh ItevhuanWt 492. 

- dumnutus, 705. 

Hkam nopkis Jachon ii, 871 
Uhamphiophts oxyrhynehnSf 883. 
lihinocalaiHUS htelewpeu, 889. 

Hhinodon typictu, 650. 
fihiuolophits lukitus, 693. 
EhinonysstiA (Itttmyttioidos) 
nucifittgiti »p. tt.. 975. 
Hhinopfihis HnHus eincfm, 921. 
Phodogastria vtfrm, 1031. 

Rhynchinm ip., 1018. 

PJtyncliocyon, 524. 

- petef'si /Hfterdt 606. 

-. swymieriom, 696 . 

lihynchotragus ktrki ngikat^ 7il5. 
Hiparia fifltgida rufignk, 907. 
Pomsttus Isaoki, 61^. 


Saoeobtofiius hUdtPf 495. 

HareopUhs kmiti (s. ti, 655. 
Bargns sp, 1017. 

Sa^dMornis wdanotun africmis^ 919. 
Bocilops, 524. 

Scapanodm dupissskit 663. 

524. 

Bodedos, 662. 

Sohisloma gregana^ 1038. 

BookooB^, 662. 

Boofm vindftdta bmmhmmu 
mmismi 661. 
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Serpentarinsi ieriteu/artm ffaiHhicn»u 

(z. fl. I,.). 057. 

Heymouria, 1017. 

Sit)iorrj>hafuf> uyas-ne, 87?^. 

Slmoide^ enmipm, 1016. 

Suynuylyiofi sp., 1018. 

BttUiiio^luH pcf}*a</odurus, 5lf-{. 

SoreXf 524. 

Sphfnoph?'ynf I'uritihifih, 1071- 
Sphodrormntis virUis, 1040. 
b^phaHus hfllioosits^ 914. 

Spren s?(prrbtfi* (z. fi. r*.), 6iVi. 

Sientoinys lovn'idyei^ 701. 

- 7i1UnVi^tB, 701. 

Sicnod((f‘/y/n8, 840. 

Fitcrnntha'rHf^ dcrbianiis, 0.‘12. 

- niyrif'ans, 932. 

- simia/us, 932. 

Strepfof>€h’a Sf/i* ifotyua/i f sfwifin'qitafu , 

9U. 

Sfrftfhitf cauielus tn^rmtirus, 021. 

. -- syrtacus (z. s. i..), 1093. 

Stmfhiofnimm, 1046. 

Sfyhymfer sp., 1017. 

Shs mstatus, 542. 

- lettcomysfdx, 512. 

-542. 

Symgris <eHua7}s, 1023. 

Syn^tyrls oamiala vnr.albo/iofuta, 1015. 


Tachyoryctes tliip}nou, 700. 

- Umnu&f 700. 

Talpa, 524. 

- cmca cam, 866. 

Tiimandua tctradawiyla, 517. 
Taphozom mmritianuf, 092. 
Tapinooephalm, zubord. n., 671. 
TafhophU i$emimnulatu8f 881. 
TarBrntmelUtf subgi^ii. n., 995. 
Tar8on€mu9 tmnslucem^ 995. 

-(TaimieiKieUa) a£ricanu8» 

ap. n.» 995. 

Tnim^mn miiiaria siellaj 400. 

^ mmnsii, 700. 

— timyikimgi, 700. 

— vidm vigim, 699, 

Tmmlm 


; Tcstudo pardaUu, 92.5. 

- Procter®, sp. n., 02H. 

- fornin'i, 031 

7'f‘franychu.s vrafayi. 991, 

'!hnla8st)chelys narvfta, 9.33. 
Thallomys nitela, sp. n., 493. 

' - SCOtti, sp. n., 494. 

-shortridgoi. «p. u.. 492. 

Thi'/nfonits kirtlamhi, 887. 
Themptfht'CHR ydada (z. .s. l.), 1094. 

‘ 'ITiCscefemliras, 1046 
Thos <iihis/fi:» noidiui^, 709. 

- nirsoairlas jnrmillani, 710. 

Thrasops rothsrhihli, 879. 

IVircsA lora IS (Blhiopha, 910. 
Thriaaxoilon, 105.3 

Thryonomy'i strinderianns varicyaius, 
708 . 

Tiianosachtu, subard. n.. 671. 

Tit anon ichiig cloetei, 661, 

I Toioamiru laoninu, 657. 

‘ Toxochelys, 1051,1053. 

‘ Tmchyphvnus mnryaritatm (z.«. i..), 
i 655. 

! Trachytes? austeni, sp. n., 971, 

; J'mgekphm scriptus amssaicus, 736. 

! Trematops, 1049. 

! Treron delalandii granti, 911. 

. Trimerorhinus (Htaniatas, 882. 

! Trimtyx ttiunguis, 933. 
i Tropido7iotm olivaccus, 876. 
j Tropidophorm asmmcnsis, 779. 

'- berdmorei, 776. 

I- corinciaenais, 780. 

- hainanus, sp. n., 779. 

-laotus, sp. n., 777. 

- mcrolepis, 781. 

— qyeendandia, 1073. 

- robinsoiti, 778. 

- sinicm, 780. 

- that, 781 . 

Tglomurus, 1051. 

Tyaipanocryptu oephalus, 1070. 
TypUQp8, 1079. 

— dingm^ 873. 

— isfcentrieut, 864. 

--— mamienm, 873. 

mamtro rar. humbo, 873- 
aiba afink, 911* 
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VT(fgtMhu» nmsen^tSy 902 
(Tmnoeen^rodvni 1049 
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Vaianus 850, 10 u) 

- fftht/Kus 948 

- (H<liaO(s, 948 

-var helh, 1072 

Vulpe% ihama, 488 

JlaUehtmma 1081 

XenapplfiB muolor (y s i ), 650 
X^foaopa caffta, 1014,1018 


Xylocopa moonstamt 1014 

- ntgrtta^ 1014 

- torida 1019 

/iaut€n*^i$arp}miit'^{t b u), 1094, 

Seuglodon BUlotanit]^ «p n, 625 

-intermedinfl, ep n , 029, 049, 

052 

-r>sem, 082, 048, 652. 

-s^ns&tivuB, sp u, 618 

-627 

lonooerttB e^ikfans, 1038 
Zonnrfits, 849 
- t}Opid9s(fnwm,\H7 






No. 241. 


ABSTRACT OF THE TROCEEDINGS 


OF THE 


ZOOLOGICAL SOCIETY OF LONDON." 

Hay Stb, 1923. 


Dr. A. Smith Woodwaud, F.R.S., Vice-President, 
ill tlie Chair. 


The Skckktaky (\\liihito<h and made reinnrk.s upon, a series 
of jiliotograplis of Big (iaiiie from (ylionia, North Rhodesia, 

Miss L. E. Cheksman, F.E.8., F.Z.S., exhibited, and made 
upon, (1) living specimens of J*eripatus from Trinidad, and 
(2) a section of a .nest of the Btingless Bee from Australia, 

Mr. F. Martin Duncan, F.Z.S., gave a rhnme of a paper 
by Mr. H. Burrell, C.M.Z.8., “Note on a Hibernating Female 
Specimen of the Maisupial Acrohates pygvmue*^* 

Mr. F. Martin Duncan, F.Z.S., gave an account of some 
of the results of his recent uork on the micioscopic structure of 
Mammalian hairs, with especial reference to the hairs of the 
Primates, and illustrated his remarks with a series of photo- 
microgi'aphs taken to demonstrate the character of the cuticular 
Scales. 


* This Abstract in published the Society at its oilices, Zoological Gardens, 
RegenUs Park, N.W., on the Tuesday following the dale of Meeting to which 
it refers. It will lie issued, along with the ‘Proceedings,’ free of extra charge, 
t>o all Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price of Sixpence, or, if desired, sent post-free lor 
the sum of Six ShUuig> per annum, payable in advance. 
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The next Meeting of the Society for Scientific Business will 
be held on Tuesday, May 29th, at 5.30 1\M., when the following 
Communications will be made:— 

C. Tate Began, M.A., RR.S., F.Z.H. 

The Skeleton of Lepidoateua^ with Remarks on the Origin 
and Evolution of the Lower Neopterygian Fishes. 

Dr. Chas, F. Sonntaq, F.Z.S . 

The Comparative Anatomy of the Tongues of the Mam¬ 
malia.—IX. Edentata, Oermoptera, and Insectivora. 

S. Maulik, F.Z.S. 

New Ciyptosome Beetles. 


The following Papers have been received :— 

R. Broom, F.R.8., C.M.Z.S. 

On the Structure of the Skull in the Carnivorous Dino« 
cephalian Reptiles. 

N. A. Mackintosh, B.Sc. 

The Chondrocranium of the Teleostean Fish SebasUa 
marinua. 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the co^t of paper and printing. This will lender it 
necessary for the j^resent that papers should be condensed, and 
be limited so far as possible to the description of new results* 
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Commiinic.itjons intended for the Scientific Meetings should 
be adih essed to 


P, CnALMEKS MITCHELL, 

Secretary^ 


ZOOLOOTOAL S^lCIETY OF LoXDO^f, 

Keoe.nt’s Park, JiONix)x, N.W. 8. 
May \:nh, 1922. 




No. 243. 


ARST11A(^T OF THE PROOEEDINGS 

OF THE 


ZOOLOGICAL SOCIETY OF LONDON.* 

Hay 39t1i, 1923. 

Dr. A. S.MiTH Woodward, F.H S., V'ice-Pre.sident, 
in the Ch;\ir. 


The Seoretauy reatl a Reporfc oii the A<hlition.s to the Society's 
Menagerie during the liionth of Apiil 1923. 

Dr, (i. M. Vevers, F.Z.8., exhibited, under microscope.®!, a 
series of preparations of tlie parasitic Protozoon Halantidiimi coliy 
and described a case of Balaiitidiosis in a Brazilian Tapir now in 
the (Society’s (Jurdens. 

Prof. J. P. IIiLL, F.ll.S., Vice-President, exhibited a series of 
photographs of the Australian Lung-iish (Ceratodiis) and of the 
rivers it inhabits, and drew attention to the ingent need for 
eflective protection of this rare Vertebrate. 

Dr. N. S. LrcAs, F.Z.S., exhibited, and made remarks upon, 
a mucous cyst from the frontal sinus of a Cerco})ithe(]ue, 

Mr. C. Tate Reoan, M.A., F.R.H., F.Z.S., exhibited, and made 
remarks upon, photographs of the Spotted Ba.sking Shaik 
{Jihinodon typicm). Mr. Regan also exhibited some deep-sea 
fishes taken by the * Dana ’ Expedition, under^tlie leadership of 
Dr. Johannes Schmidt. The fishes exhibited belonged to the 
very rare and little-known genera Giyantenu and tStylophoruSy 
which agree in having telescopic eyes placed close together and 
directed forwards. 


• Tliig Abstract is published by the Society at its offices, Zoological Gardens, 
Eegeiit’s Park, N.W., on the Tu^ay following the date of Meeting to which 
it refers. It will be issued, along with the ‘Proceedings,’ free of extr.i chaige, 
to all Fellows who subscribe to the Publications; but it may be obtained on tlie 
day of publication at the price of Sixpence, or, if desired, sent post-free for 
the sum Six ShUivigs per auuuui, payable in advance. 
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Mr. C. Tatr Reqan gave a rhnme of his paper on ** The 
Skeleton of Lepidoateus^ with llemarks on the Origin and Evo¬ 
lution of the lower Neopterygian Fishes.” 

Communications by Dr. Ohas. F. Sonntag, F.Z.S., on “ The 
Comparative Anatomy of the Tongues of the Mammalia.— 
IX. Edentata, Deraoptera, and Insectivora,” and by Mr. S. 
Mauuk, F.Z.S., on “New Cryptosome Beetles,” were taken as 
read. 


Tlie next Afeeting of the Society for Scientific Business will be 

held on Tuesday, June 12th, ‘ 1923, at 6.30 P.M., when the 

following Communications will be matle :— 

R. Broom, F.R.S., C.M.Z.S. 

On the Structure of the Skull in the Carnivorous Dino- 
cephaJian Reptiles. 

N. A. Mackintosh, B.Sc. 

The Chondrocranium of tlie Teleostean Fish J^^elaates 
maHmis. 

R. I. PococK, F.R 8„ F.Z.S. 

The External Characters of the Pigmy Hippopotamus 
{Chmropia lihermms) and of the Suidaj and Cainelidie. 

Major E. E. Austen, D.S.O., F.Z.S. 

A Revision of the Family Pantophthalmidie (Diptera), with 
Descriptions of new Species and a new Genus. 

Raymonb DaHj, M.Sc., M.B., and C. W. Andrews, D.Sc , F.R.S., 
F.Z.S. “ 

The Brain of the Zeuglodontidae (Cetacea), with a Note on 
the Skulls from which the Endocmnial Casts were taken. 

Oldfielp y.B.S., F.Z.S., and M. A. C. Hinton, F.Z.S. 

On Mammals coBtcted by Capt. Shortridge during the 
Percy Sladen and "Kaffhirian Expedition to Orange River. 
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The following Pn[)ers have been rreeived 
M, {\ Ahraham, K.Z.S . 

A new Sphlor of the (Jenus LljJtlstins from the Malay 
Peninsula, and some Observations on its Habits. 

A. StiiHA IUn, JbA., lM.Se., F.ll.M.S., and P. 11. doHNSox, 
H.Se , K.Z.S. 

Observations on the Development of the Sympathetic 
Nervous System and Suprarenal Bodies in the Sparrow. 

Malcolm A. Smith, M.K.P.S., L,R.0.P., F.Z.S. 

A Review of the Lizards of the (jenu.s Trajjalophorm on the 
Asiatic Mainland. 


The Publication Committee desire to call the attention of 
those who propose to ofler Papers to the Society, to the great 
increase m the cost of paper and printing. This will render it 
necessary for the j^rcsent that ppers should be condensed and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 


r. CHALMERS Mll’CHELL, 


ZoonooicAL Soc'iEi'v OF London, 
Regent’s Park, London, N.W. 8. 
Jane 5th, 1923. 


/Secretary. 






No. 243. 


AnSTKACT OF THE PROCEEDINGS 


OF 'I'llE 


ZOOLOGICAL SOCIETY OF LONDON." 


Jon. 13th. 1923. 


Sir S. F. IIaumkr, K.B.E., F.R.S., Vice-President, 
in tlie Chair. 


'Phe Si-:<'iiKrAHV r»\ul a lit‘port on tli ’* Additions to the Society \s 
Menagerie during the month of May 1923. 

Mr. I). Sktfi-S\u rii, F.Z.S., and Dr. P. IF. AFavsox Baur, 
D.S.O., F.Z.S., exliilnted photographs and sketches, and made 
remarks upon, the displ.iy of Hunstein’s Magiiiliceut Bird-of- 
Paradise {Dijj/tt/llo'lf’S inagntjica hunHleini), 

Miss Alysic CiJNXiNcniAM exliihited, and made remarks upon, 
a Cdiieniatograph record of the Corilla “ Jolin.’’ 

Mr. E. G. BoulengI'^r. F,Z.S., exhibited and descrihed models 
for the rockwork for the Hociety s new A<piarium, made ]>y 
Miss Joan B. Procter, F.Z.8. 

Mr.s. Neale exhibited a living Tre(*-llyrax {Dcnchoinjra.r 
dorsalis). 

Dr. H. A. Baylis, F.Z.8., exhibited, and made remarks upon, 
a Nematode Worm, Toxascaris leoiuna^ from the Domestic Cat. 

Mr. E. A. SrAUL, F Z.S., exhibited, and made remarks upon, 
Axolotls in which metamorphosis had been induced by pituitary- 
gland injection. 

Mr. N. A. Mackintosh, B.Sc., communicated his jinper on 
“ The Cliondrocraniiini of the Teleostean Fisli St'basies mar inns'' 


♦ This Abstnict is published by the Society at its offices, Zoological Gardens, 
Regent’s Park, N.W., ou the Tuesday following tlie date of Meeting to which 
it refers. It will be issued, along with the ‘ Proceedings,* free of extra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price of Sixpence^ or, if desired, sent post-free for 
the sum of Six Shillings per annum, payable in advance. 
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Ml*. R. I. PococK, F.R.S., F.Z.S., gave a resume of his paper 
oil ‘‘The External Cliaracters of the Pigmy Hippopotamus 
{(^hceropsis liheriensis) and of the Suidie and Oamelidie/’ 

]\Tajor E. E. Ausns.v, D.S.O., F.Z.S., gave a resnmv of lu‘s pn])er 
“ A Revision of the Family Pantoplithalrnidai (l)iptera), w ith 
Descriptions of new Species and a new Genus.” 

Prof. G. Elliot Smith, F.R.S., F.Z.S., gave a resume of the 
}>aper by Mr. Raymond Dart, M.Sc., M.B., and J)r. C. \V. 
Andrews, F.R.S., F.Z.S., on “ The Brain of the Zeuglodontidte 
(Cetacea), with a Note on the Skulls from which the Eudocranial 
Casts were taken.” 

Communications by Dr. R. Broom, F.R.S., C.M.Z.S., “ On the 
Structure of the Skull in the Carnivorous Dinocephalian Rep¬ 
tiles,” and by Mr. Oldfield Thomas, F.R.S., F.Z.S., and Mr. 
]M. A, 0. Hinton, F.Z.S., ‘‘On Mammals collected by Capt. 
Shortridge during the Percy Sladen and Kaffrarian Expedition 
to Orange River,” were taken as read. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, October 23rd, 1923, at 5.30 p.m. 

A notice stating the Agenda for the Meeting will be circulated 
eai ly in October, 


The following Papers have been received :— 
il. 0. Abraham, F.Z.S. 

A new Spider of the Genus Lvphisiius from the Malay 
Peninsula, and some Observations on its Habits. 

A. SuBBA Rau, B.A., M.Sc«, F.R.M.S., and P. H. Johnson, 
B.Sc., F.Z.S . 

Observations on the Development of the Sympathetic 
Nervous System and Suprarenal Bodies in the Sparrow. 
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MauOLM A. SaiiTH, M.Il.C.S., L.KgP., F.Z.8. 

A Jiieview of tlie Liziinls of the Genus Tropidophorus on the 
Asiatic Mainland. 

J. G. \L Fri:w, M.Sc., K.Z.S. 

On the Ltirval Anatomy of the Goiit-lly {(Idornps fttntopus 
Meig) and two related Acalyptrate Muscids with Notrs on 
then* Winter Host-plants. 

Artiii R La\ERiDGE, F.E.S., C.M.Z.H . 

(1) Notes on Mammals collected in Tanganyika Territory. 
Ih2()-lh2:h 

(2) A List of tlie Lizards of British East Africa (Ugan da 
Kenya Golony, Tanganyika Territory, and Zanzibar) with 
Ke}.s for the Hiagno.sis of the Species. 


The Publication Committee desire to call the attention of 
those who propose to oiler Papers to the Society, to the great 
increase in the cost of paper and printing. This will remler it 
necessary for the present that papers should be condensed, and 
be limitevl so far as possible to tlie description of new results. 


Communications intended for the Hcientilic Meetings should 
be addressed to 

P. CHALMEKS MITCHELL. 

Secretari/, 

Z ooLOGicAL Society of Lonbun, 

Regent’s Park, London, N.W. 8. 

June 19^4, 1923, 






No. S44. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 


ZOOLOGICAL SOCIETY OF LONDON.* 

October 23rd, 1923. 


Dr. A. Smith Woodward, F.R.S., Vice-Presidwit, 
ill the Chair. 


Tiie SiX'RJCTAHV read a i cport on th • Additions made to the 
Society's Afeiiagoric during the months of June, July, August, 
and September, 1923. 

Dr. V. W. Andrkwes, F.Il.S., F.Z.S., exhibited, and made 
remarks upon, an impel feel plialangeal bone belonging to one 
of the curious c*lawe<] IVrissodact} is, ilie Ancylopoda (Chali- 
eotheroidea). 

Mr. D. Sktii-Smith, F.Z.S., exhibited, and made remarks upon, 
a series of photographs of Lion cubs recently liorn in tlie Society’s 
Menagerie. Mr, Seth-Srnith also exhibited some rare varieties 
of the Black Mangabey Monkey, Cercocehtis (Uerriimts. 

T)r, Carl Absolox exhibited a large series of drawings and 
pliotogiaphs of Cave Animals from the Balkans, 

Ml*. E. A. Spaul, B.Sc,, F.Z.8., gave a resmue of his experiments 
on acceleration of metamorphoses of Frog-Tadpoles by injection 
of Anterior-lobe Pituitary-gland Extract and Iodine. 

A paper on “ Observations on the Development of the Sympa- 
tlietic Nervous System and Suprarenal Bodies in the Sparrow,^’ 
by A. Subba Ratj,B.A., M,Sc., and P. H, Johnson, B.Sc., F.3.S., 
was communicated by Mr. A. Subba Rau. 

• This Abstract ib published by the Society at its offices, Zoological Gardens, 
Begent's Park, N.W., onl^he Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘ Proceedings,' free of extra charge, 
to all Fellows who subsoribe to the Publications; but it may be obtained on the 
day of publication at the price of Siapmoe, or, if desired, sent post-free for 
the sum of 8ix ShUliTtffa per annum, payable in advance. 
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tn the absence of the Authors, the following papers were taken 
as read H. C. Abraham, F.Z.8., “ A new Spider of the Genus 
Liphistius from the Malay Peninsula, and some Observations on 
its Habits’’; Malcolm A. Smith, M.R.C.S., L.R.C.P., F.Z.S., 
A Review of the Lizards of the Genus Tropidopliorua on the 
Asiatic Mainland”; J. G. H. Frew, M.Sc., F.Z.8., “On the 
Larval Anatomy of the Gout-fly {Chloropa tc^iiopus Meig.) and 
two related Acalyptrate Muscids with Notes on their Winter 
Host-plants” ; Arthur Lovbiudgk, F.B.S.. O.M.Z.S., “ (1) Notes 
on Mammals collected in Tanganyika Territory, 1920-11123,” 
and “ (2) A List of tlie Lizards of British Bast Africa (Uganda, 
Kenya Colony, Tanganyika Territory, and Zanzibar) with Keys 
for the Diagnosis of the 8i)ecies.” 


Tlie next Meeting of the »Society for Scientific Business will be 
held on Tuesday, Nov^embor 6th, 1923, at 5,30 r.M., u hen the 
following Communications will be made :— 

F. A. MiTciiELL-HKnoEs, F,Z.8., F.LJS,, F.B.G.S . 

The Primeval J angle of Panama. 

G. H. Goldfinch. 

Notes on the African Crested Rat (Lophwnys imhavM). 
Habqu) G. JACgso?g> F.Z.S. 

A Revision of the Isopod Genus Ligidmm Brandt [Crus-, 
tacea}. 

Ivor G. 8. Montagu, F.Z.8. 

On some Mammals horn Jugo-Slavia. 

Ivor G, 8> Montagu, F.Z.S., and Giiace PiogFOBi>. 

On the Guernsey Croddnra, » 

Major a & Flowmi, g.L.8., F.Z.S , 

On Additions to the Sltiyce Fatuna of Egypt, 
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SrAyLKY Tliusr, F.Z.S 

On Moino r^ew or liMJe-known Species of Acai i, 

OuA.s. F. Honntao, M.l)., F.Z.S, 

On the Pelvic Muscles and Generative Organs of the Male 
Chiuipanzee. 


The following Papois have heen received :— 

Cyril CRoasLAyn^ M.A., T>.Sc., 0,N., F>ZH. 

Polyr}ia?ta of Tropical East Africa, the Ked Sea, and Cape 
Verde Islands ; and of the Maidive Archipelago. 


Malcolm A. Smitu, M.R.C.S., L.K.C.P., F.Z.S . 

New Tree Frogs from Indo-China and the Malay Peninsula. 

Arthur Lovertpoe, F.E.S., 

(1) Notes on East Afi-ican Birds (chieily Nesting-hahits and 
Endo-pnrasites), collected 1920-1923. 

(2) Notes on East African Snakes, collected 1918-1923. 

(3) Notes on East African Tortoises, collected 1921 1923. 
with Description of a new Species of soft Land-tortoise. 

(4) Notes on East African Lizards collected 1929-1923, 
with Descriptions of Two now Races of Aymra UonotKs Blgr. 

v5) Notes on East African Insects collected 1910-1922, 

R. R. Mole, C.M.Z.S. 

The Trinidad Snakes. 

Mary L. Hett, F.Z.S . 

On tlm Family Linguatulidie. 

Dr. Francis, Baron Nopsoa, 

Reversible and irreversible Evolution; a Study based on 
Reptiles. 

J, R. Garroo0, M.D. 

Two Skeletons of the Cetacean Psmdorca ci^assidena fi’oni 
Thorney Fen, Cambridgeshire. 

E. W. Shann, B.Sc., F.Z.S. 

Investigations on the Comparative Myology of Fishes. 
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The Publication (Joiimiittee desire to call the attention of 
lliose who propose to offer Papers to tlie Societ}', to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present tliat papers should be condensed, and 
be Jiiuitod so far as possible to the description of new results. 


Communications intended for the Scientiiic Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 


Zoological Society op London, 

Regent’s Park, London, N.W. 8. 
Ocioher 30<A, 1923. 


Sea'etary, 



No. 245. 


ABSTRACT OK TflE I’ROCIO 10DINGS 


OK I’llK 


ZOOLOGICAL SOCIETY OE LONDON.* 


November 6th, 1923. 


Sirs. F. Harmi:r, Iv.B.E., F.U.8., Vice-President, 
in the Chair. 


The SE(Jiit:TAttY exhiliited, mid made I’emarks upon, a jdioto- 
graph of a Ratel from Lake Magadi, Kenya. 

Mr. 1). Setii-Smitii, F Z.S., exliibited, and made rcMnarks 

(1) a young Pigmy llip]»op<)tamus purcliased hy tlie Society; 
and (2) a specimen of a 'hee-Slirew found in a tin of Pineapple 
(Miiinks in syrup. 

Mr. F. A. MiTCiiKi.L-HEiXiES, F.Z.S., F.L.S., P.ll.G.S., gave 
an account of his recent expe<]ition through the jungle-region of 
Panama, and illustrate<l his remarks with a series of lantern- 
slides of scenery, natives, and large fish. 

Mr. Arthur LovERinaE, F.E.S., C.M.Z.S., gave a resume of his 
papers :— 

(1) Notes on East African Birds (chiefly Nesting-habits and 
Endo-parasites), collected 1920-1923. 

(2) Notes on East Africiin Snakes, collc^cted 1918-1923. 

(3) Notes on East African Tortoises, collected 1921-1923, 
with Description of a new Species of soft Land-Tortoise. 

(4) Notes on East African Lizards collected 1920-1923, with 
Descriptions of Two new Bftces of Agama lionotus Blgr. 

(6) Notes on East African Imsects collected 1915-1922. 

* This Abstract is publislicd by tbe Society at its ofRces, Zoological Oai*den9, 
Kegent's Park, N.W., uii tlw Tuesday following the date of Meeting to which 
it refers. It will be issued, slong with the ‘ Proceedings,* free of extra eliarge. 
to all Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price of Sixpence, or, if desired, sent post free for 
the sum of Six Shilihgn per annum, payable in advance. 
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The Hon. Ivon G. Montagu, FZ.S., communicated his 
paper “ On some Mammals from Jugo-Slavia,’* and gave a r^mme 
of his investigations in collaboration with Miss Grace Pici^ford, 
on “The Guernsey Crocidura,^* 

In the absence of the Authors, tlie following papers were taken 
as read :—G. H. Goldfinch, “ Notes on the Africjin Crested Rat 
(Lophiomt/s imhausi) ; Harold G. Jackson, F.Z.S., A Revision 
of the Isopod Genus Ligidium Brandt [Crustacea] ; Major S. S. 
Flower, O.B.E., F.L.S., F.Z.S., “ On Additions to the Snake 
Fauna of Egypt ”; Stanley Hirst, F.Z.S., “ On some new or 
little-known Species of Acari*' ; Chas. F. Sonntao, M.l)., F.Z.S., 
^^On the Pelvic Muscles and Generative Organs of the Male 
Chimpanzee/’ 


11ie next Meeting of the Society for Scientific Buniness will 

be held on Tuesday, November 20th, at 5.30 p.m., when the 

following Communications will be made:— 

The Secretary. 

Report on the Additions to the Society’s Menagerie dui ing 
the month of October, 1923, 

The Secretary . 

Exhibition of a Collection of Autographs recently presented 
to the Society by Mr. Hugh S. Gladstone, F.Z.S. 

W. E. Le Gros Clark, F.R.C.S.Eng., F.Z.S. 

Notes cn the living Tarsier. 

Dr. Francis, ^aron Nopsca . 

Reversible and irreversible Evolution ; a Study based on 
Reptiles. 

J. R. Garrood, M.P. 

Two Skeletons of the Cetacean Pseudorca crassidem from 
Thorney Fen, Cambridgeshire.. ^ 

Cyril Orosslanp, M.A., D.So„ O.N>, r.Z.S. 

Polycb»ta of Tropical Ba.st Africa, the Bed Sea, and Cape 
Yerde Islands; and of the Maidive Archipelago* 
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Miss Joan B. PnooTEB, F,Z.S,, F.L>H. 

(1) Oa new and rare Reptiles from South America. 

(2) On new and rare Reptiles and Ratrachians from the 
Australian Region. 

The following Papers have been received:— 

Maixolm a. Smith, M.R.C.S., L.U.C.P., F.Z.S. 

New Tree-Frogs from Jndo-Ohina and the Malay Peninsula. 
R. R. Mole, C.iM.Z.S. 

The I'l-inidad Snakes. 

Mary L. Hett, F.Z.S. 

On the Family Linguatuli<la\ 

K W. SuANN, B.Sc , F.Z.S. 

ln\e.stjg}itions on the C()mparati\e Morphology of Fishes. 


Tlie Publication Committee desire to call the attention of 
those who propose to offer J^apers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
neces,sary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


(Jommunicaiions intended for the Scientific Meetings should 
be adiii’essed to 


P. CHALMERS MITCHELL, 

ISecretary. 

Zoological Society of London, 

Regent’s Park, London, N.W, 8. 

November 13iA, 1923. 



No. 246. 


ABSTIlACrr 


Ol<’ THK PJiOCEKDIX(iS 


OK 'fUK 


ZOOLOGICAL 


SOCIETY OF LONDON.’ 


November 20th, 1923. 


Dr. A. Smith Woodward, F.U.S., Vior-Pre.sideiit., 
in tlie Chair 


The Sbcrktaiiy read a Report on the Additions to tlie fSociety\s 
Menagerie during the month of Octol)er, 1923. 

Tlie SfiCiiETARV exhiliitod an autograph letter of Sir Stamford 
Raffles, one of the principal founders of the Society, which had 
been presented by Mr. Cosmo Bevan, and a collection of auto¬ 
graphs of 101 Naturalists, including the first President, Treasurer, 
and Secretary of the Society, presented by Mr. Hugh S. Glad¬ 
stone, F.Z.S, 

Sir Stamford Raffles' letter was dated August 13, 1821, and 
w'as written to Sir Everard Home. It announced the dispatch 
of the head of an elephant, preserved in alcohol, stated that the 
Babirussa, then lielieved to have a wider distribution, was 
restricted to Celebes and Moluccas, and discussed other matters 
of zoological interest. 

In Mr. Gladstone’s gift there w'cre inclu<lc<l autographs of 
H. W. Bates, the Naturalist of the ‘ Amazon,’ de Blainville, 
Bleeker, Fi*anci8 Day, Sir Joseph Hooker and his father (Sir 
William Hooker), D. W. Mitchell, Secretary of the Society iB47~ 
1859, and Temminck. 


* This Abstract is published by the Society at itsoflSces, Zoological Gardeus, 
Eegent’s Park, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the '* Proceedings,* free of extra charge, 
to all Fellows who subscribe to the Publications; but it may be obtained on tlie 
day of publication at the price of Sixpence^ or, if desired, sent post-free for 
the sain of Six ShillUigs per annum, payable in advance. 
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Mr. K. T. OuNTHiiii, iVI.A., F.Z.S.. exhibiU'd, and iianle remarks 
upon, (1) V’ertebra? of a Mesozoic Crocodile showing the course 
of intercostal Arteries, and (2) the jaw-bone of Ursus antjlicus 
Gunther, from the CUierwell (Jravels. 

Mr. W. G. Li3 Guos Clark, F.ll.C S.Eng., F.Z.S., com¬ 
municated bis [)aper “Notes on tlie Living Tarsier {Tarsintt 
spectrum),^' 

Sir SiDNKV F. Harmkr, K.H.E., F.U.S., Vice-Piesident of the 
Society, communicated his paper on “Cervical Vertebra* of a 
gigantic Hlue Whale from Panama/* 

In the absence of the Author, JJr. J. R ( Iauhood, a resame of 
his paper on “ Two Skeletons of the Cetacean l\sfindorca crassidens 
from Tborney Fen, Cambridge,** was communicated by SirSiUNKY 
F. Harmer. 

]3r. Francis, Harou Nopsca, communicated bis ]mper on 
“ Reversible and irreversible Evolution ; a Study based on 
Reptiles.** 

In the absence of the Authors, the following pa]>ers were taken 
as read:— Cyril Crussland, M.A., D.Sc., O.N., B\Z.S., “ Poly- 
ch&*ta of Tropical East Africa, the Red Sea, and Cape Yerde 
Islands; and of the Maidive Archipelago.’* Miss Joan B. 
Procter, F.Z.S., “(1) On new and rare Reptiles from South 
America,** “(2) On new and rare Reptiles and Ritrachians from 
the Australian Region.” 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, February 5th, 1924, at 5.30 p.m. 

A notice stating the Agenda for the Meeting will be circulated 
early in January. 


The following Papeie have been received;— 

Malcolm A. Smith, M.R.C.S., L.B.C.P., F.Z.S. 

New Tree-Frogs from Indo-China and the Malay Peninsula. 
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K. U. Mole, (AM.Z.S. 

I'lie Trinidad Snakes. 

IVlAKY L. llETT, F.Z.S. 

(1) On the Family Liugnatiilkla). 

(2) Zoological Jlesnlts of the Third Tanganyika Expedition 
conducted hy Dr. VV. A. Cunnington, t\Z.S., 1904-1905: 
R(*port on Die J jnguatulida\ 

E. VV. SnAXV. ll.Sc., F.Z.S. 

Investigations on tlie (Wjmrative Morphology of Fishes. 

II. (*. CnAJ)\NTf K, A.L S. 

On some Ahnorinal and Imperfectly Developed Specimens of 
the Sea -Urchin Kchinus f^scfdentffs. 


The Puhheation Committee desii-e to call the attention of 
those who piopose to ofler Papers to the Society, to the great 
increase in the cost of paj»er and printing. This will render it 
necessary for the })re.sent that papers should be condensed and 
be limited .so fai as possible to the description of new results. 
















